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Development of totally synthetic and “electronics-free” artificial pancreas
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Some Recent Topics Regarding Adhesion Technology
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Research Results in Research Institute for Nanodevice and Bio-Systems, Hiroshima University
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SEOMFIZEALTWS, £, ZBZETOVTFLY A ANASEZH XECODFa b &1 7
AT L#ZFPGA RIZFHT 5 Z LT, Flile0=~ TloMiik %z FINFRM T X HMHEELER L TV 5,

3. &

1) 8-1. Kuroki, et al., Mat. Sci. Forum, 858, 864 (2016). 2) A. Nakajima, et al., Sci. Rep., 7, 4306 (2017). 3) M. Ogihara, et al.,
ECTC, 1703, (2020). 4) H. Song, et al., Sci. Rep., 7, 16353 (2017). 5) H. Song, et al., IEEE Trans. Instrum. Meas., 69, 9586
(2020). 6) T. Kikkawa, et al., IEEE Trans. Biomed. Circuits Syst., 14, 1333, (2020). 7) S. Sasada, et al., J. Med. Imaging, 5,
025502 (2018). 8) M. Adachi, et al., Diagnostics, 12, 27 (2022). 9) Y. Okamoto, et al., J. Gastroenterol. Hepatol., 37, 104 (2022).
10) M. Odagawa, et al., [EICE Trans. Fundamentals, E104-A, 691 (2021). 11) M. Odagawa, et al., [EICE Trans. Fundamentals,

E105-A, 58 (2021). 12) D. Katayama, et al., ITC-CSCC, 158 (2021). 13) R. Michida, et al., ITC-CSCC, 158 (2021).



SRk




1FRlIBEEEE 1

mMRNABIZEDBE - | - RFE

Development of mRNA medicines and vaccines
WERER R ARKE TS50, s R

mRNAE « 7 7 F (%, COVID-197 7 F - & LTHH TEREEREHF LW EEREF VT 4 T
HDH, mRNAE W) FH] ZHR/RELTZ RV EFEANTELESEDI L), ThETERR -
TotA RS ERLTHY, AIFEARENSELESELA 37 MBS D, RO, s
BHEEZHDHT, HHLPEHF A FIZHIEARETH S Z L T, £ OHTEN 70 E ik 3 %
MALEFZR D,

BEARER TV ADIZCOVID-19Z%T 57 7 F L3 OATH LD, ZHLSMIEEIZ40EEZ 5
mRNAT 2 F 2D, 75 A 33ED, mRNAD 7 F L OBEEOUE i, ErEREF T TR,
TERE LBEAEL A L THhE. FMan AN RAT 7 F U Th, PRFEEEZ T TR L.
THIISE N EEARE A2 BTSN A S TS50, MRS RE IR HA T 7 Fr~DIiRHIz
BOTLAEMICEERATH S,

—J7, IBFEHmMRNAEIE L L TIE, phase 1 2L EIZHEA & i, (LofV BRI 03 2 i 5 P9 R e
KF (VEGF-A) mRNA, 15 UFERIMERRMESE (253 S CFTR mRNAM2MFEDORTH S, £EZhhG
OB THHIN, EOLIBRFUAI7ETHLI—FT5Z LM TE ZmRNADKREEN LT, 5%
£ < OEBIZHT SRR M D,

AWFRE TH ZOGHHAMRNAEREA f.L L LTIFRA2ED TE D | EREMEEREA AL L
FoE AR S ] TRUNXT mRNAR G013, A< BEEEEBRMIGEE TEL TWA, £k Bisss
B MALEDTEY, MAdihERER TBONPEIEHRE OB B E LT, Mgh3L
EFMOTa =2 FEAY— | Lz, ZOME ORI - B2 5T 2mRNAK S, KE - 4ME
EFAEMIC T HPOCE HfF L2, 7= 0 BBl & L T, mRNAO G MERIES, 7
37 R OMERAHE (BfEP) R EYEBHE LIZmRNAS FiEH. mRNAOE S - $3EA)70 ik
EIZMIT7-DDSPAZES Y, £ BEERICAH T ORI L EE LT, TvraRiEFHVWEREOS T
Wi FEOBRBPEICLERYMA TS,

AGEBITIT, mRNAAIEEO Zh £ TORES - F 283 L7z LT, A= TORFR 45 TmRNA
AlEEOBREEER L, SHEoOBESCHEIZI> W THESRTEIhELZEL TS,

SE X

1) Aini H, et al. Scientific reports 2016, 6: 18743,

2) Fukushima Y, et al. Biomaterials 2021, 270: 120681.

3) Matsui A, et al. Scientific reports 2015, 5: 15810.

4) Lin, CY, et al. ] Control Release 2016, 235: 268-275.

5) Crowley ST, et al. Molecular Therapy - Nucleic Acids 2019, 17: 465-476.
6) Lin CY, et al. Mol Ther Nucleic Acids 2019, 16: 162-171.
7) Oyama N, et al. Pharmaceutics 2021, 13: 1810.

8) Uchida S, et al. Biomaterials 2018, 150: 162-170.

9) Uchida H, et al. ] Am Chem Soc 2014, 136: 12396-12405.
10y Uchida H, et al. J Am Chem Soc 2016, 138: 1478-1481.
11y Uchida S, Micromachines 2020, 11: 426.

12) Pezzotti G, et al. Materials Today Bio 2022, 13: 100210.
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Roadmap of medical device development - How to incubate your seeds to social implementation
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1. XL&HIC

1Y, FALRFI PR EAMERFTBROBETSHY, HREMTSH 5. EEKEH TR FERLS
W, BORL T3 R A o SRR 28T & DRI E 2B L THb-TE 7. FOflich, £ OTH
F, MEIROUEE S L ORASFMEWRO S & HR ERAE, S ORBIC#EbY, Alai e
TAHAEEER Lo8oEr R MEOMREC L5 EEHE, ERAT /AR, BERVATLRED
ERHIEZBRBLEWREEZToTEE. ZOH0OW i IEELE, EEFEE o o7 FELT
HEEL, WRLLTEHLAELOLDY, EFRERBHRIMTORGRPHEFRLAOLOLENHS.
FITABETHE, —X0ERLZEHT I X TLERNEENRET LEHEHZ-1T, fo
DI ORERNS TS DV EREORH &8 L THRGT 5.

2. £HE, ERBETNAR, ERVATLOERLEZBIETSZATORS > K
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A Microfluidic Platform for On-Chip Regulation of Cellular Functions

BHRERR Y B R
SeHEET, REREE, T (AR B, FEARMEREE, KIFHEL
WU TREKRTE ARREERBINAIIERT 1% B

1. HRE®

HIRL~O G F-Y AL, MR ER TS L SO ERLRRIC BT 5 T LTE
BifflrH-sTnad, AR TIHEXFELEC L EETEANCEFBL, w17 0fiiitdT 1 A k
THF AN ~OMIROR A® L UH~OBESM (BEEM) 2#EEHEAICT 4 - F v Fivhik
WEAEIL AT LAORBEIT> TS (E1). AV TR, Wtk L AEE (10kHz) HUNEMSET
(ZEWTIE, ERFHE (~1hRE) oEBRICBEW T LERFRMICDNAL EOfFHH BT TICEEL
RSB SEEANTETHL L EZHGE Lz, AT, b FEESME (HEK293) ~Okk
BENZ 7 H (GFP) ORGFEANEBREITV, Btk L ZAFEEMNEFO B L.

2. ARAR
2. 1 IMYO0EHERFAIOERORE scone o
B REILERICIE, ) a— 85 (PDMS) " a0
WO~ A 7 1T 75 A (SISO pm, # 527 pn) por— B —
HERALE (B2). BicaT Loz, V7 b4 78I
Lo TH T AR EICPUTI#E (100 nm/10 nm) D#K i .

Bipolar power supply

ANEREXS (EHIES0 pm, EMEMHE40 pm) APERIL,
PDMSHiiR&E7 734 A L 7 Z7 X~wEH L. Lo, EX
RILEEBR T, R =150 pmPRE, WERITERORIRES
~10 HzOFaPRIZF%e Lz (1),
2. 2 HEK293#ifa~DGFPEEFEARE
E3@icGFPZ =2 — F L7 F A 2 FDNA (500 Bl = 7 oifiESE Lo R
ng/pl) #HEK293#ifa~EA Lz & EOf5RERT.
MG/ A EIE 10V (10kHz, Dutytb50%) T
KEEFLEITV, IAMIEE L RO MK T H T
HH. FOAOEEE 2T HHEIRER S, GFP#s
THBB LTS Z EAbs, HMIEELEEEIM “Te
U 7= R O3 & S T M AR L Ol e s ol E
OBFEERLELOTHS. OB IZOAEE B2 oA ¥ 2ERTF 54 A L EEY O EE
FEIN L= Tlk, GFPill{c FREME1T%, i

EFRN% L lp Tz, 77, 2R EE & AN e [1B) = |
L= 2efFClL, GFPIEET-RBIREHA130% & KM W T |
kL7, UL, SIRATRRIT%ECIETL, AN §e o3
DY A—PHRRENT ENDID. FERIC, 34, 4 g “§
MO TIL, BV GFPRI{E T RBMHEL 7T O ® -
DHAETER A 0%EL F £ TIE F L7, el S
3 . %%ﬁﬁ Numbe of electrode pairs
1) FRCUFECIEDS, 42 A R T 3 A B JE L (43 HEK293#H3~0DGFP#H= 78 A K
RAREES (P307) (R TLIC B L1 R O O 8)
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Effect of membrane potential on action of cell-penetrating peptides
and antimicrobial peptides in single giant unilamellar vesicles and
single bacterial cells

(A) Shizuoka University, Farzana Hossain, Md. Mizanur Rahman Moghal, Md. Mamun Or Rashid,
Masahito Yamazaki, (B) Jahangirnagar University, Md. Zahidul Islam

1. Purpose of research

Membrane potential plays various key roles in live bacterial and eukaryotic cells. So far, the effects of
membrane potential (@ A) on action of cell-penetrating peptides (CPPs) and antimicrobial peptides (AMPs) have
been examined using large unilamellar vesicles (LUVs), but it is difficult to reveal their mechanisms [1]. On the
other hand, previously we have developed the single giant unilamellar vesicle (GUV) method to reveal the
elementary processes of interactions of these peptides with vesicle [2]. In this project, we have developed a new
single GUV method using confocal laser scanning microscopy to investigate the effect of @Aon action of CPPs
and AMPs, and using this method we examined the action of lactoferricin B (LfcinB) [3]. transportan 10 (TP10)
[4], magainin 2 (Mag) [5], and LfcinB (4-9) [6]. We also investigated the effect of @ A on the action of these
peptides on single live E. coli cells and spheroplasts obtained from E. coli cells.
2 . Results and Discussions

First, we developed the method to prepare GUVs with Ag using K I B e

concentration difference [3,4], and measured Agby analysing the fluorescence z &% ¥
g 0.

intensity of the GUV membrane (i.e., rim intensity) of Ag -sensitive fluorescence ‘zps |- _ - =
dye [4]. Using the GUV's containing LUVs or small GUVs, we found that the rate % Qe i

v 3 = 0.2
of the entry (i.e., the fraction of entry at 6 min) of fluorescent probe-labeled TP10 -+ + g
(CF-TP10) into the GUV lumen without pore formation increases with increasing e e

-120-100 -80 -60 -4D .20 0

negative Ag [4]. The rim intensity due to CF-TP10 increases with negative Ag, Membrane potential (m'V)

indicating that A elevates the CF-TP10 concentration in the inner leaflet of the GUV.
The rate constant of LfcinB-induced local rupture of single GUVs comprising
£, coli lipid increased with increasing negative A¢ [3]. LfcinB also induced rapid Fa

leakage of calcein from the cytosol of single L. coli cells and spheroplasts, but the C T g
H'-ionophore CCCP, which can induce the dissipation of Ag in cells, suppressed f’: o0 ' =
this leakage. These results indicate that negative Ag has a vital role in LfcinB- .
induced local rupture of GUVs and rapid permeabilization of E. coli plasma 00 -
membrane. The rate constant (k) of Mag-induced pore formation in single GUVs Membrane potential (mV)
increases with negative Ag [5]. CF-Mag locates in the outer leaflet before pore formation, and its concentration
increases with negative Ag, which agrees with the theory. This result explains the Ag-induced increase in k.

Low concentrations (0.2-0.5 uM) of fluorescent probe-labeled LfcinB (4-9) (Rh-LfcinB (4-9)) does not enter
single GUV lumen, but negative Ag induces significant entry of Rh-LfcinB (4-9) to the single GUV lumen without
pore formation, and the rate of peptide entry into the GUV lumen increased with increasing negative Ag [6].

These results indicate that the new single GUV method and single cell methods provide valuable information
on the elementary processes of the effects of A on action of AMPs and CPPs.

3. References
1) M.M.R. Moghal et al. Biophys Rev, 12, 339 (2020), 2) M.Z. Islam et al., Phys. Chem. Chem. Phys., 16, 15752 (2014), 3)
F. Hossain et al., J. Biol. Chem. 294, 10449 (2019), 4) M.M.R. Moghal, M.Z. Islam et al. Biophys J, 118, 57 (2020), 5) M.M.

Or Rashid et al., BBA-Biomembranes, 1862, 183381 (2020), 6) F. Hossain et al., J. Bacteriol., 203, e00021-21 (2021).
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Effect of sealing of dentinal microtubules on dentin permeability

HAL RS REBE AR 7E 7l N ol R TR IR 20 B Ak a5, Ll B
B LR PR AR ZEe A R BESE BRI ZERT /vl =R

1. HEEM

% < DN & BB 2 ORI % 0 5 %98 5 B #UE(Dentine Hypersensitivity; DH)0 J5 [
XRS5, WEBRSEICL Y NEECEH LR FEREIZE VT, SFEOBERENRTTHEL T
WAHEE, A0 OEERREEIC LS TR AMENEOBENERE LR ELLE Wiz LT 55
BEATHDH. 2O, R 2DHER OMEMEIZIE, SFERGIZH O LS FmES 8L,
B OFEBEZ ST A EBEREE LTS,

—7, DHESEIXHIZEDT 5 LIFBRL A2V, SFHOBINESWVAMER MBS - Ly
DHITRARIFR %2 &, BEEOERSF 2 FRESICRA S TE LT, #1205~ 2umd RG24l
HH, WL EOREE CTHEAT LA OMEL L ORI EOAFREAEMEIL, DPENEREE L OM
AEMZ&0ilED®E LIch 5.

FZCAMETIE, REICRFMEHND LZRENS, DHIGHMB LU —= v L2l L 50
WA LzBro, SEFEFEAEOEIZ SV TSR ZITV, £OBHRICOVTRIAEL .

2. BARAR

fApLCEEAELZIT TWRWRER LY, IEHEEZSUESImmOSFEHT «+ R 736§ % K,
Ihb4fEE L, 2ROPCRDHIGRMIEN, X—=v 2 08B L URMER L Lz, SO
BWT, AFRICEETN28FMENKEZEEL, 3% 7 77 1 EIRIZER L. E§i(Baseline),
T 7 12 (Albumin), APREHE, ARRE1EBE, 1 ARCBOTEREOFEMEAFHRIL
f=. #HiHli%iZPashleyDSplit Chamber % L, K {ll(>ChamberlZifEH # 7 A D8 %A+ AL 2R R
AenrEzfviz. 274 AREEIZ S A THlEENO% FH#E R O imio & L{EFE38 60 3E0.02% 1 £ /
—/+1% KB b U O AR, - OEERICE B Y H—iR0.3% 8L AFEH% T = U T 4k
HY o LARERERELE. bV —{fliIChamber = NE, REEZFEBLEZ VALV HETHALI S
—ALFER R, Fr o A—0BRIIRE L7+ A F— F(S6204ii2 7 + b=7 2)THHAL,
IERFEIC BT S DEEEZME LizffimV-o) & RAR L Uiz, (LERABRMEEZREICHAL,
T ¥ TN — A o —(KV-T700: Keyence)(Z T 218 o> B Ehifil g L 7=,

S ERFEOVESEIOAHEEZICENLEERREOIR T2/ LD, 5 BT s e e
BoO2BETE, 1AMBLIUTL A EEAR

mu%ﬁﬁﬁmﬂmﬁﬁah# < (mV-s)

p i = o LPRREITALEE L &+ 600000
Hﬁ hwf%%ﬁ@&@ﬂﬂéﬂ
TWz, RAOHEBEORE R AL

TR 6o 1=, DHAERINHIZ %

R LA LN A== v 2 BT,
FlEIERE AR A > Mz L DAFEEA g, 200000
EHT, HHETED =T 503K
B2y, TOEMEO TRICITER 0
A RS, Baseline Albumin Applied 1week 1 month

m AR HIAA
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» A EHF#B
m RN

400000 -




P 004

BEEME S FE FO5 )L RE O MRS 1T

Evaluation of Cell Adhesion Characteristics on the Functional Hydrogel

FEEICE T A TER, EWURIR, IEH, SAREE, il
RULTRRT BAONRInar el AREPESEE TR FERT, PIEER T

1. IRE/

KRTHME L E Fa il e dEmis S o /g E: LTELL DRl 2875, #lantf
T 2= [0 2 8 50 2 /- 5 MINERC B H i 3 A Rk O B & fr LT S AR E & e D, A 2 ol
T A0S Z LT, 2ERLDEN, REFHEEAETLE FeXARHEHRARTH S AIFRETIE
v A ZafifkT A AOFHZo—2FHLT, ZEreETEOI oY XD FaXl 7 4
Z AV FEFEREET DR REEREL, FORAKIC W TERLGET 2RV TERT 5,
AFEETH_MBEORTF1oRd7 Ly FRERY _HEFEREL TS L TRERY TOSEIK
R SE, hEickiTHEAl TR Am~HRER IS5, Z OB E L i x 7
#3A A @Sheath flow & Hefl = &, G L OBRORIGICE Y EET 5, SEER, b FHilaLE L
FE IR ASA9 S E A B L, Mg Il 2 REOMEE A2 V—=-7 LT,

2. FEMR
2.1 BUNYBIZENAT)y FHFILEHOESE
[Flflh & T 3 AR HWT, TAF A (Alg) 72
Yoz hP LI (SA) VTSR LK
M HEERDP SO NEHEORRREEBA LML
(1), b hMEIEE |z RfEiiE A4 g%
A%Ltqmgmﬁﬁmﬂtwﬁr Alg-SASE kD
MRy & RS A A AR 7 1
«ry774—ﬁ7$KthHmcéﬁ&Kﬁa
(Multi angle light scattering: MALS) #2H7r12 L D aFl L,
TN FaTHBERETIFNT £ T A FOFERERE
BT,

J T

1 pEnigos AW 2 FIR L TAlg/SA
2. 2 TNLFATMEERT 7 VMR AR A D BT LT Alg Y L T 4 T 2
RUE=AFa— (PVA), 77 UA7 3 FiFiE ¥ b3y FAARIE.
R Y = —, Algfe ¥ OR ) = — A5 BEEE S [Fdh
HET A AR THiR LA~ T o7l E il T a2 820 ez L, 77 LE
KOREMEREYT, LIz ) v — G &R, BERR) v~—0gmEEhi W74 7
A v P ERRRBRAE R L., FAMHERNT SR RIEROMNL TN LTI 4 T A FRIZAE S

v NF 2T L LRI T L7,

3. &EXH

1) Y. Takayama and N. Kato, Langmuir, 44, 13352 (2018).

2) N. Kato, K. Nagayoshi, Y. Takayama, and E. Nasuno, Int. J. Biol. Macromol. 128, 304 (2019).

3) S. Fukushima, Y. Takayama, E. Nasuno, Y. Yanagida, and N. Kato, Macromol. Mater. Eng. 2000586 (2020).
4) Y. Takayama, L. Matéjka, and N. Kato, Carbohydr. Polym. 234 115880 (2020).
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Classification and evaluation of decellularized tissues by deep learning histologically

SUREERHITRI A BT AOFAERT, AR, BARS, REHK
EMTHERF S 2T BETER, PHEHT
RO TR A REBE TFER, MR, ShAHR

1. BIRE®

it AR AR L X FE AR P P R O R IGHEL, AR Y L LTHY R T WS, HiH
fafb - #Hakt) i@ OB 20 EDNATE R TIMET A Z L0, Thfh B E1lH Y, $FiC,
REGOBMBETIE, ROOTFHICIVERPBELSZ L, FHMEEOFEICZRLATWA Z LAEET
A, AT, BEEEEFAVCTHEMRCE SR 2 FikERB T2 2 L, RAa{eask
OFFFE SR A2 AR T 5 Z L2 HA E L, AOPEHEE & Al {eiiik o288, RikiboEaS0nozE
AL, RO — hw v TR TEITo .

2. ARAR

2. 1 REFELFAVERERICASEOSE

7 KEN RO AP ER - HHPL A bER L, SDSEEHIfa (bR = ER L /-, M R 2~ F 21
yxAYry (HE) Pefal@ s i3 L, 2HWi$ L FEMEH s L THO -, AERTIIEMEE cBWTE
FAZF v T — 2 OAITH D AlexnetZEH L1z, EOA(Alexnet)lZ5EE & EEOFM 21TV, EHHF
FHAIEMF LIz, TO%, FHEHAITEERAR IR 2L RAE AN L, FROHEMR & Bkl
HFE D o L S EET Y, SHERE TH D Accuracy K D72, Accuracyld, EEOHEIEED 5 HOIE
L B @HOBE L LTHEAE. BRyER 2 Aozl bgo 28Iz on T
AEREA AR & WA e {EsEE o a3 E TIes%wll FomvHEA R L, S4B THENMETFLELOO
94.05%% 7~ L, BEhIRIE{E T58 L ANZ L 5K 0BE A E - HHPR AR (b ARk o0 4780 6 94% & & o
Accuracy CorEH T & -,

2. 2 [ CHio TR =Rk

CAYERIC X o THEBEDSHERR SR ALE O O RALEE A, HHPIN ARG, SDSEMa ko &
WORPEGETFHEYE, E—bvy 7RR L. BAREOES il TR L, M P
BEAVNE Y, ALBRHER Tl miiciB 0 aTh Y, HEREAE L —E L Mo A A
SriZ AR SR & HIB S -, HHPBUHIALMRRO & — = v ZiIEmEichiz h BuwEa TR ah,
BEZp < HAMBR{E S AEECTH D Z LR & iz, SDSHH (LMD B — b~ v 7O RES LR T
BB, PEGgOPBTHROERARR S AShiEsldbo7rz. LirL, HEREGEE L% S+ 555
TS IEE A CBESR o, ZHEE MCITHETCE RVESEZAIDHRI L TWA DT
bt EZ LGRS,

PLE®D K 51z, AFE T, BlilabiliioR @2 rE 15 2 LT, Bala e & Ak
LBk OXRIA TE, E7o, Bla{eh ko bHEEITE . ARFFHhZ% L Y ez L TE@sn
TRHBIA A ETH D Z AR TE L,

3. &EXM

1) M. Kobayashi, M. Ohara, Y. Hashimoto, N, Nakamura, T. Fujisato, T. Kimura, A. Kishida, Plos One, 16(5), e0246211
(2021).
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The development of the aquaculture method for Horsehair crab
by using the ultra-micro pore filter

RO BB HIAs ALHEE - B EX v oS A, TN
HORBE R R A A ORBE TR ET A BRI T i P
ST HA L, A B, A HE

1. HEBEM

eHEEIC BT 57 H=FEMBERIT, 1950FEMRIZIEZH25000 F B0, Fo#%, B LITL
W, BE, #2500 THBLTWD, FHxid, BIREIREAHE L, ¥ V=BEOHEEIT > THE.
e or =y 7i3. BATZ2BZHELOOREEEVIEL, AXo LY FETDH, £
D%, TRt A ZICET O ETICNTELZE TS, SV =OFMEEBECL THWLEAIR, £0
AEFHMMOEZLEDWV 20dbd, TOPTHL, BFHELTWAH =7 HREEEEL, ERNSOHM
FRIETHECT AT EARENIB AT ERAZ L RELMETHS, FEEZB SbicEkE
TR AE. ZhETHITOATERE, LL, FH=0/x7id, KOEENRKE L8
NTERL ALY, BETHZHALI DD, ZORBPICLE2FEHILIZRBELHEH D, £ CAHE
TR ABERESEFTLL VT ORELABTEWEL TLHEMMIL7 + LY ORBERATWS,
BHZEIT202 1B RK L iEwh -0, EFFEIEBBTHIN, ARFTIX., hEToORELEET A,

2. MIRARE

Fexid, EBERFOFAELET, BRAW
WEBREASOWB DS & 201943 H FHAIC,
RAEM IS EIL TH D A A7 H =085
BHixfife o, BICEENTINZ, 187
AORIPERTRIC v FL, Y7L
T5, Hl@iTl8s AL LHEEEZND
A A =P BRI L= WL AT O 8P o> SE 8
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D milll &, B B, ey iEE, Mk BEHE, B ACKEESE2EE, 80(3), 340 - 359(2014)
2) T. Unuma, T. Ichikawa, S. Sawaguchi, N. Hasegawa, Aquaculture International, 27(1),195-208(2019)



P 007

HEEEd —H 1 FOBIEEFHBT

Electrophysiological analysis of functionalized oocytes
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3. SEXH

1) The use of Xenopus laevis oocytes for the functional characterization of heterologously expressed membrane proteins.
Wagner CA et al., Cell Physiol Biochem. 2000, 10(1-2):1-12
2) The use of Xenopus oocytes in drug screening. Expert Opin Drug Discov. 2011, 6(2):141-53
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Analysis of bone regeneration function of fetal bone tissue extracellular matrix
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1) Masaki Tabuchi, et al., Mater: Sci. Eng. C-Mater. Biol. Appl 56, 494-500 (2015)
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Biological Scaffold Material Extracted by Supercritical Fluid
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1y K.Sawada, D.Terada, T.¥Yamaoka, S.Kitamura, T.Fujisato, Cell removal with supercritical carbon dioxide for acellular

artificial tissue, Journal of Chemical Technology and Biotechnology, Vol.83, issue 6, p.943-949 (2008)
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Preparation of decellularized kidney for a perfusion culture
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Development of novel ryanodine receptor 1 inhibitor
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3. BEXM

1) T. Murayama, et al., Mol. Pharmacol., 2018, 94, 722-730. 2} S. Mori, et al., Eur: J. Med. Chem., 2019, 179, 837-848.



COVID198EERREEXZHNE LI-ER) A FOBERMR

Structural Development of ER Ligands as Anti-COVID-19 Drug Candidates

BROKKTRFFLMCER WRER, W
5 TRERFSETT i
KBRS RTORAT B
SUREERHRR AL BB LA WEaL2

1. BEEM

COVID-199R I 7 A /v A Tdh HSARS-CoV-2i, 20194E |2 P EORIE THH TS X TLUE, #R
FTALTFIv 755 &RI Uiz, BIELHZAEEKROHBIZ L 0 B RRIEXBHE L 25
TEY, FETEDRY 7F - LGHEORIM LREKICHMENR ED N TWS, ERNTIE=ARFH
MBGEFRIED L LF ~ULRHRAEROFT 2 A 2 PRk h ) e VK Eh,
EBIZEONDEEYHOEEKHRBRAEL TIIWER, LVHENLRD 7 F o0 EORBEIEEN
TWa, BIE, BREMBIZOVWTIRFHRICHET S0 TIERMB D T 500, BFERLID
RHETZEBFERER-TVD, KR TIH, BEOEWEHILEH T —F<—RA A1)
aAZ Y == VR E LIZHISARS-CoV28 k(L DIl 21T - 1=,

2. ERAE-HBR

AWETIE, VANV RTEHRLE LT, A ABMMEIZE D H5SARS-CoV2A A 7077 —F
(Mpro) ##8Efgl L=, &5IZ, RIECHREFTHICLDHYA bbb
YA R—LMEIRREEMFLT, ThOOERERMTLLEZD
NAOBERAZFERIF - FOTA4 77 U — (CCREEmD7,390{LEH)
EFRAWTA YV aRr )= 8Tl TOFER. By MER
PO12L L T=A bS8 E (ER) VI FTHHALT +
»7 3 FiFiEkl (Figure. 1) 487, £ 2T, {LEMBLUVEOH
HEAfie G L, TOHSARS-CoV2iEME# it oL &L,
FPTRALT + A REHT IR EOBREXORR S Faue L U — FESPOME
HEEE AR LT,

ESHE, 2-F7 b—AEHEWME L LT, 1, 6fii~D T a®{Eifolm0b, 7= ) —A KR
EFRUULECHREL, RMEEBITH L Tm-_r It B Un-TI /B2 HT5 7=
R A VT 2 B O Suzuki cross-coupling RS IZ L DB ERE LA, SHICT I ENST ST
AT I F~OEHRL O~ DPNEONSRERITV., AREEESKRLEY, GlLELESYD
SARS-CoV-27 A /L AHIEMLEFRME A BN Lz L 24, BMERE (X=H) 5 LT/ A F K (X=Me)
PHMEFESEERL, AV aR7 ) —= o YORREEHRTI/REZEG-, 583, L6910
A HOEIEE BRI LY, A T e T —FIHEGEE A e F 2w ERIC T AiEE
REli 2TV Y, HISARS-CoV2EfEfi{b A ~L BB LW ZEZ2 T3,

3. &EXM

1) Rolf W. Hartmann et al., J. Med. Chem. 55, 3307-3318(2012)
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Synthesis of fibrous calcium phosphates with visible-light response photocatalyst
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Structural Development of Silane Derivatives as Subtype-Selective LXR Ligands
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1) S.Svensson, T. Ostberg etal. EMBO 1. 22(18), 4625-4633(2003); 8. Hoerer, H. Nar et al. J. Mol. Biol. 334, 853-861(2003).
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Molecular machinery for localization of membrane trafficking components of vacuolar
proteins to the frans-Golgi network

BRI DERE A MBISER, Mg
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AN AR (CCV) O S s 7 8 2 E A GoNE TR ~8 B 7 5 o [C BB A ) & 4
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2. BEMAR
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rwruwwk Hﬂ:-._.we CHREAMI -~ 3 22T 3 8
BEMED 2 F A riESETF— 7 HCCVOHE = —
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*;:l iz ?ﬂ'l‘lf}} 7T A .J /1'“/\: 7 ?_"Jlmlr.'i'.f#l{L v
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MTV1DTGN~D RTEL D57 O 4 B 54

3. BEXM

1) M. Sauer, M. O. Delgadillo, J. Zouhar, et. al. Plant Cell 25(6) 2217-2235 (2013)

2) K. Nishimura, S. Ishikawa, E. Matsunami, et al. Biosci. Biotechnol. Biochem. 79(12) 1995-2006 (2015)
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Analysis of cocrystal formation between Ibuprofen and Nicotinamide
using Near-infrared spectroscopy
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DREPEVR R D, I, DEESEFICEVERIIEEETHD Z L2 0WE, R FERTS
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BRL, BERT D LaiHkD. BB INE TS, XBRERET, FADE, 77~V 0K LD
EEiRTE2iToTE R 45, BLETEEROY —L & LTELERE LTSI (NIR) 43Iz &
N, EFEEAOBMERAZIEL, Y—20RE, et A0 ERARS.

2. HEMRE " (B)
5. 1 A T 00151
MEIELT, 17707 (BE B &= § ol
2F 7 K (NA, FujifilmfeHse) #Mv, A/ v 3

e THME, TAETL 1485 5ICRALE. A1
AREZERS MmO T IFRICEEL, 7V
AL 8% (MPA, Bruker Optics) # H\, 75T
-ERMF FTNIRA~Z b A-ZERAIHIE L7,
2. 2 WHR-EE

NIR A -~ 7 | /b % Fig.1 {275 1. 4800~5100 cm,
5800~6100 e DI EIRIZ B W T, O — 7128k
AR S AT IBE NAHUMD A7 b L & el 5 &
FELTWAE—21%, EICNAICHER TR E:E2 6N _/J\
5. 2IT, S CREREC S INADS THENS o / |
HE—FDIFBEITI £, (1) 4764 cm! (NHAFri#HE+- 51006000 5600 5200 4800
7 3 FII, (i) 4856 e (NHI 6 BR{ddis + 7 < FIID, (iii) Wavenumber (cm™)
4983 e (NHAFRfE+ 77 < FII), (iv) 5037 em™ (NHI¥  Fig.1 NIR spectra (A) and the 2 derivative (B)
AP+ 7 2RI, (v) 5886 ~ 6079 em™ (CHIHIRE)),  of cocrystal formation between IBF and NA, red
EEZBR, O~VRFIRT I F, MEEY YVCH and blue lines indicate initial mixture and
RKLTWD., B X DRRFTORER, HAERIEA  cocrystal, respectively.

BRIZBWT, BHllcwmE— 285 L, 230 T~

(VIO E—Z Wb (7 F) 775 Z LARERRENT-. EBICEFDHE, (v6052em' DO E—7 B L7
IROOFRRNG, NAFSRTOT 2 FIC KD KERE IS, BHICERRTORKFEGHEITBITL
BB Prickit 2B Tbha B2 6h5.

2. 3 W

NA-IBFIZ L 5 A5 MIEAGRE ZNIR A7 FACHIEL, “RkTHic L a28iF&iT2 24T, &
IZNAFS S OBRARTRICE T 2 REH S Z LAk,

Absorbance
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Preparation of Water-soluble Cyclodextrin Polycatenane Derivatives for Development of Novel
Biomaterials

REACRY  KFBefoigtm sl KE
REAKT: KFBAMBIADIRR B K, ZREEAER, NEFFER1, AL —

1. ARE®
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L 7Y a— @G A (PEG-PPG-PEG-SH), BiK7rFIZ PPG Bl BRI H Vo & ¥4
(PpRX) %FEmT 2 B- 2 uFxA Y (B-CyD) ZBIRL, PANLT 1 FiEE fﬂ“ LT CyD RV
HFF e TH I LICHIILEY, LicL, CyD R AFFr e k#EM~EAT 5010, &

VAT F D CyD s Fic{bFEMEZR L, KEMZA LS ESRERHDIB, PRV 4 FEERIT
AEETHHID, FEFLEISPIZRY BT+ o BE jz.h’ﬁ‘ﬁ-ﬁL’CL}: 9. EZTERHETH, £
RIERHOBRATHELT I FRGENMLTHRI AT T 2B L, KR, BoniFRY A7 i

KIEMEERER A L, ARBEMEAERER L2,

2. AREERE "

1) PEG-PPG-PEG ) iiij S S
4 ——— | NH,
Rk ERRE D = L DMSO % oE,_aHN/‘vo\/\d’\/ J

- o n

PTIVERIGSE.T NH,-polycatenane
2 /B LT, £ ZiLEE o wo \
&oO B-CyD %M [ \

0.2 [ 9pe%7 ),
BZLizkh PpRX % ridine
o 0e”

=D

) 7. B-CyD
3y ERR PpRX & il 53 F polycatenane ’_,&,

HTI R TL7H K / \

a7 al FaRIG NaOH aq. %Q’E/\O{Jn

SH,.7 I FEEGEIL

*fUﬂT+Vfﬁﬁ

THI LIRS LI,
3) AR U BFF 12 1,2-bis (aminoethoxy)ethane, fEAK aNZEEB L7 oY L rdf s KRG EE

HIlizkv, FhEhT I /b IARFIUMEB L TE Fafi ol HP) L3 Kk

DR Y AT oHEEE R (Fig. 1),

LLE, 3 FEOKEERY A7 F Bk ERilTaZ Liclith L, 5%, 2hoXR V7%
AT, FARRMElETLITETHS,

COOH-polycatenane

HP-polycatenane
Fig. 1. Preparation of CyD-based polycatenane derivatives.

3. &EM

1) T. Higashi, K. Morita, X. Song, J. Zhu, A. Tamura, N. Yui, K. Motoyama, H. Arima, J. Li, One-pot synthesis of cyclodexirin-
based radial poly[n]catenanes, Commun. Chem., 2, 78 (2019).

2) K. Morita, K. Motoyama, A. Kuramoto, R. Onodera, T. Higashi, Synthesis of cyclodextrin-based radial polycatenane
cyclized by amide bond and subsequent fabrication of water-soluble derivatives. J. fncl. Phenom. Macrocyel. Chem., 100,
169-175 (2021).
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Development of photoremovable protected group that could function under specific environment
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Kot R ORBE HIET,

2. HERR

FEDBREL F TORMIET DA REE AR T S0z, Fraddott o0 — Lokt
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IEMRERED 2 THDIBRLAKRIC L > THARESH KT 800 o — ol a iz, @Rk
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WA I, FFIE O pHEEGEIRY | ZHERE T 2 JE /AR B IR 1 e BRI L 120,

1B RET D pHEBIK L —»OKEEREOB 7o h AL vlEh, €/ 7 =4 LR 5pHICE
WTRSMRBIGET T2 LA 65, 295 LEEBEHOFEMRRITB LU, S625EEELE R
BLT, MLICHA LT = =ik EOKERIEE ST ALnb, A0 MLk Liz2a~2c, AFHLE Liz3a
~3cx AR L. a. bOEEWICHE L Tiddot ¥ — L& L TOMEL. cbO¥Ici L Tiotafftt
R L L TORREMIT LIz, TORR, 2a08 4 —L LTOMRENlal RES RAEZ L
B LN LR, 6-7 2= EOKBEOMESTLERANL ML RFTHD2ak1ak T,
BFHBRERERERZVWERDNS, F0EH, Zhb0EAPEITHEE ¥ —L L TOBIE
BREREMRDZ L ITHGE

< ABREFBHE T Tk 1854 - 1 1a, 2a 3a
\ B 5 A = ol
h%*ﬁﬂﬁg}i_,fb ZD?JZ Z'.”/I‘ﬁ.'.g m!&’a_
BALH, 29 LRI ARG -3
fEdT L b DL BB OE Nt v AV()
+—8 LU RER & H
- 1c, 2¢, 3c

LToEXHIET 5.

3. BEXW

1) D. Kato, T. Shiraishi, H. Kagechika, T. Hirano, J. Org. Chem., 86, 2264-2270 (2021) (Selected as “Supplementary Journal
Cover™). DOL: 10.1021/acs.joc.0c02419.
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Development of a Method for Characterizing Aggregation of Amyloid-f§ Protein Molecules
Using Focused Surface Plasmon Microscopy

SMIRREA THTAR WRRTIERRK LA, 0
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Development of a novel type 1 ryanodine receptor (RyR1) inhibitor
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3. HEXH

1y Murayama T, Kurebayashi N, Ishigami-Yuasa M, Mori 8 et al. Mol Pharmacol. 94: 722-730 (2018)

2) Mori 8, linuma H, Manaka N, Ishigami-Yuasa M, Murayama T et al. Eur J Med Chem. 179 837-848 (2019)
3) Murayama T, Kurebayashi N. Curr Protoc Pharmacol. 87: 71 (2019)

4) Yamazawa T, Kobayashi T, Kurebayashi N et al. Nat Commun. 12: 4293 (2021)
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Crystallographic property changes of organically modified octacalcium phosphate by
solvothermal treatment
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3. &&3M

1) H. Monma, M. Goto, J. fnclusion Phenom., 2, 127-134 (1984).

2) T. Yokoi, T. Goto, 8. Kitaoka, Chem. Leit., 48, 855-858 (2019).

3) T. Yokoi, H. Kato, . Y. Kim, K. Kikuta, M. Kawashita. C. Ohtsuki, Ceram. Int., 38, 3815-3820 (2012).
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Formation of Metal Nanostructure Array and its SERS Application
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Development of Cd(Zn)Te-based X/y-ray detectors for portable instruments
of radiation monitoring and diagnostics

V.E. Lashkaryov Institute of Semiconductor Physics of the National Academy of Sciences of Ukraine,
Volodymyr Gnatyuk, Serhii Levytskyi, Dmytro Gnatyuk
Yuriy Fedkovych Chernivtsi National University, Valeriy Sklyarchuk
V.N. Karazin Kharkiv National University, Ukraine, Oleksandr Kulyk
Research Institute of Electronics, Shizuoka University, Japan, Toru Aoki

1. BEB# (Purpose of the research)

The project research purpose is the elaboration and application of laser and ion-plasma techniques for efficient
surface processing of Cd(Zn)Te semuconductor crystals, creation of Cd(Zn)Te-based uncooled high energy
resolution diode-type X/y-ray detectors, and employment of them for designing portable instruments for ionizing
radiation detection for various fields requiring identification and localization of nuclear radiation sources
(spectrometry, radiation monitoring and control of nuclear objects) or visualization of items and formation of
images (object and material identification in medicine and security, science, space astronomy, etc.).

2. AEMRE (Research results)

Two technologies fabrication of ionizing radiation sensitive diode structures have been developed using high
resistivity (~10° Q-em) (111) oriented p-like CdTe single crystals: (i) In/CdTe/Au p-n junction diodes created by
laser-induced n-type doping of a thin surface semiconductor layer with an In impurity [1, 2]: (i) Cr(Ni or Ti)/
CdTe/Au Schottky diodes with high barrier rectifying and ohmic contacts formed by Ar-ion bombardment of the
opposite faces of the semiconductor crystal at different regimes [3, 4].

The formation of a shallow and abrupt p-n junction in the surface region of CdTe consisted of irradiation of the
p-CdTe(111) crystal, pre-coated with a dopant film (In), with nanosecond laser pulses. Three laser-assisted
techniques were employed: (a) liguid-phase doping of the surface semiconductor nanoregion when a thin (10-30
nm) In film was deposited; (b) solid-phase doping of the semiconductor nanolayer under the In/CdTe interface in
the case of a relatively thick (300-500 nm) In film; (c) space-confined doping of the CdTe layer near a thick In
¢lectrode by irradiation from the crystal side with a laser wavelength (1064 nm) for which CdTe was
transparent. The Schottky diodes were fabricated using CdTe crystals with different uncompensated impurity
concentration (N = 10'°-10"* em™). Both types of diode detectors (with a p-n junction- and a Schottky contact)
were characterized by electrical and spectroscopic measurements. The best parameters were achieved in
In/CdTe/Au p-n-junction diodes, when the solid-phase doping technique (b) was applied for CdTe crystals,
subjected to preliminary low-temperature (80-100 °C) annealing in vacuum and when CdTe crystals with low
impurity concentration (N =4 = 10" cm™) were used in the formation of Cr/CdTe/Au Schottky diodes.

The developed laser and ion-plasma techniques have made it possible to create diode-type X/y-ray detectors
with high energy resolution (0.5-2.0%(@662 keV) which are the basis of portable instruments for identification of
radioactive sources, visualization and image formation widely used for radiation monitoring and diagnostics.
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Effects of changes in the lower limit of x-ray energy in photon-counting CT images on artifacts
caused by root canal filling materials
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Terahertz spectroscopy and imaging of hydroxyapatite-natural polymer composite materials
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Improvement of imaging techniques for biological tissue samples
by scanning ion conductance microscopy: Imaging simulation of charged sample surface
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Fig. 1 The schematic of the proposed SICM Fig. 2 Approach curves for (a) the proposed SICM and

{b) conventional SICM
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Imaging Devices and Optical Codes for Medical and Biomedical Applications

University of Limerick: Michael Vynnycky
Universidad Autonoma de Madrid: Kostadin Koroutchev, Alberto Suarez
Shizuoka University: Kamen Kanev, Vygantas Mizeikis

1. HEEHN

The direct ophthalmoscope (DO) and the drug-eluting stent (DES) are two examples of important
biomedical devices. The DO is used by health professionals as part of the eye fundus examination, in
order to search for anomalies within the eye. Teaching and evaluating DO examination competency is
particularly challenging. VR- and AR-based DO simulators require input devices that are representative
of the direct ophthalmoscope, and the choice of input device can have a significant impact on the ease of
use of the entire simulation. The potential impact of interaction techniques on VR- and AR-based DO
simulators has led us to explore usability issues associated with mobile AR used in combination with a
Styrofoam head. and a 3D-printed direct ophthalmoscope replica as alternative tangible user interfaces,
tabletop displays for multiuser visualization, interaction and augmentation, and early prototyping of VR
DO eye examination. On the other hand, one way to understand the operation of a DES is via a
first-principles approach, involving the construction of deterministic mathematical models that consist of
systems of highly coupled nonlinear partial differential equations and take into account the physical
phenomena that are occurring, as well as the material properties, geometry and operating conditions.

2. EAE

During the current year, we have built upon our previous work that compared the usability of current VR
controllers and hand-tracking interaction methods employed in VR- and AR-based direct ophthalmoscopy
simulators [1]. We began with five participants randomly exposed to the HTC Vive, Valve Index, and
Microsoft HoloLens hand gesticulation 3D user inputs and continued with 13 more participants randomly
exposed to the Oculus Quest controller and the Oculus Quest hand-tracking system. The usability results
indicate that physical VR controllers are more practical and functional for virtual interactions. With
respect to the obtained results, the Microsoft HoloLens | hand tracking presented the participants with
difficulties when utilizing hand gesticulation, where inaccurate gesture recognition and registration
induced frustration leading to higher SUS scores in favor of the HTC Vive and Valve Index controllers.
On the other hand, as regards mathematical modelling, we have so far employed a surface mean plane
approximation to describe the microporous surface of a metal stent covered with solid drug, obtaining a
one-dimensional diffusion-based asymptotic model [2]. Going forward, we will investigate the
educational capacity of the employed mathematical modelling approach and its suitability for augmented
learning, in the context of novel advanced materials and devices developed at the Research Institute of
Electronics, Shizuoka University.

3. SEM

[1] Chan, M., Uribe-Quevedo, A., Kapralos, B., Jenkin, M., Jaimes, N., Kanev, K., Virtual and Augmented Reality
Direct Ophthalmoscopy Tool: A Comparison between Interactions Methods, Multimodal Technologies and
Interaction, 2021, 5 (11), 66. DOL:10.3390/mti5 1 10066.

[2] Vynnycky, M., Assungdo, M. O. & Kanev, K., Applied Mathematical Modelling of Drug-Eluting Stents, presented
at the 6™ International Symposium on Biomedical Engineering (ISBE2021), 2-3 December 2021.
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Development of bicimaging by the up-conversion using nanoparticle
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Development of novel scintillators to improve the performance of medical diagnostic imaging
equipment
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Terahertz discrimination of medical plastics
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2) M. Tasumi, S.Krimm, Journal of chemical physics 46, 755-766 (1966)
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SOI-5i/4H-SiC pixel fabrication process using wafer bonding
for radiation hardened image sensors
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Disaster resistance and secure local network
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High-resolution, high-speed volumetric imaging of neurons
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Image Analysis System based on NICE/JNET Findings Classification of Colorectal Tumor
for Real-Time Computer-Aided Diagnosis System
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Automatic detection of abnormal breathing using Al techniques

R ER B AR L AurEnT, 25 EW, WHRE, BAR LR, B
ROERERCSE PPRERAAE, AR, thEEER, WP, RKAGRE—
WK B TRrsEnT, —=f7
T BRAEHE BTARE AFFEBRZERLAG I, BT, BaEEE], ARl

1. AXEMW

i BBEOBRFTIHERICB O TIE, ERESFESEDICEE O B8 OMEERIE % R - [T 5 &
BaHLH0, MEOHIT=# 1 A FBREERTWA, £, Fiflao+ 74 L AEHEOFRTTIC X
N, TOMFREIBICEETWD. BfE, MRE=F ) A FI0i3 A AF 0 A — 4 BUERE 2 W
BRTVDHA, BFEIFERREICHROIaTOFRIECTLE: BRicmm+ 5 Z Lix#Lv. £2T,
Fexr ORI N—7TlE, IRBMYYEBRE OMIES) 25 ffT+ 5 2 LT, REFRERYIC
HEMEH TEZSFRE=F ) A F AT AORBEHEDH TWAEND, AR TG 5O R R
B L, ATHEEADENAEHTA - L TREEFERA AimHT 52 FiEom 2 At 15,

2. HERE

BB Bl 2 S i T Fo s AL BBAE e e, izl B[S o],

N 2 (Gummistra, 7= 2 L)

Z MmO Fe-sMIZ L L, A ZPER{Z S L LTI L7, ZofHElE S 2 iz, MRS
SORBEERSE AT TS L LI, ATER HWVTHER(E 506 B ek o B B H & 3250 L.

2. 1 HRESORRBBEN

MRS B iR o B B & Rk D BT THERR &
, R AR &b, HFT=—TL v b
L O EREEOEEBA~Z bR —%
BHLAZEL)., 9=—7 L M#FOBRELD,
BRI IR ALY b kAT —DENE
nizBWTEMNEEESEZFT5 L, FRESIC
HEEESFETHZ EE2FLMILE.

2. 2 AICEHZHRESHSOEETFRES
EHET — & O AT Fik @ 2T S Long short-
term memory (LSTM) % H\ v T FEE(E 500 J] it i A~
7 hADEMK R ES R L, BEIER O B
#{T-7z. LSTMIZf 7 A 28 fk h 2 sk il
fwh, ANDTF—2os 38— HlEEEGE LT
MEFEEABREIL, FEHORERERHBEEOR E
FRAT(E2). A BE20H OMERE 4 Iz
BEERRHERE2IT- R, BT, 7oy
b, 77— MEORTLEOHEAIZL Y, FER
LETDHE L bITREBERM EL, BA%97.7%,
FFERLR09, 1% 00 J2 5 EME s HHRY B2 708 3Rk S iz,

3. HEXR

(a}

()

aquency [Hz]  Amplitude

L] 100 0 300 400 200 an0
Time [sec]

SRR OESE T = —F Ly PR
(a) "TER(E 5, (b) MEE R~ R, (o) »S7F—

(=1

e FF{E mam[s e
71 = 24 i i
reanf e
T0-1see L) 140 asec i
0.1 seckls) | {8 snciB)
CNNIZ& ST 7 L— ik
77 I -
T R E
- i
R R T

2 M L=trR
Convolutional LSTM

1) M. Kobayashi, Y. Wada, Y. Okumiya, et al., J Thorac Dis. 13(5), 3051-3060{2021)
2) Y. Nakajima, T. Sugino, M. Kobayashi, et al., Healthcare 9(R), 981(2021)
3) K. Suzuki, K. Yataka, Y. Okumiya, et al., ACS Sensors 1(6), 817-825(2016)



E2F v RIIVEHXTHESMBNIRSIC L AN A v EL S

Mapping of muscle tissue hemodynamics using multi-channel wireless spatially resolved NIRS
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Examining the Effect of Sound on Haptic Fidelity Perception in Virtual Environments

Ontario Tech University: Bill Kapralos, Patrick Hung, Miguel Vargas Martin, Andrew Hogue,
and Alvaro Joffre Uribe
York University: Michael Jenkin, Robert Allison, Robert Codd-Downey
Shizuoka University: Kamen Kanev, Hiroshi Inokawa

1. AEBEM

The objective of the project during the current year was to examine the application of different immersive
technologies in anesthesia training. Our work has predominantly focused on cognitive skills development
(e.g., learning the steps of a procedure), and to this end, we have developed a serious game that focuses
on the cognitive aspects of anesthesia-based crisis resource management (ACRM) training [1]. More
recently, we developed the Unity Simulator for Epidural Insertion Training (USEIT) VR-based
haptic-enabled cost-effective system that simulates an epidural procedure [2]. Here we describe the
addition of the USEIT simulator to the ACRM serious game and also discuss ongoing work that will
couple the USEIT simulator with a data glove to allow various manual dexterity tasks to be simulated.

2. HEME

We have developed a virtual scenario as part of the ACRM serious game where the trainee must insert the
epidural needle (using the USEIT simulator) into the spine of the virtual patient. Formal testing of the
usability and effectiveness of the system coupled with multimodal (sound, haptic, and vision) interaction
effects will be conducted once the COVID-19 situation permits so. The present system focuses on the
epidural procedure while the simulations of other psychomotor skills, particularly those that involve
manual (hand) dexterity, have still to be added. For this, we are examining the adoption of the novel Data
Glove conceived at the Research Institute of Electronics and employed in other joint projects [3]. The use
of this data glove and its thin, non-bulky makeup will provide trainees the ability to not only naturally
grab/grasp objects but also hold the object in a manner similar to how they would in a real world setting.
This will support the simulation of a large range of actions including the common anesthesia-based task
that involves grasping a medication vial with one hand and "popping" the cap off with the thumb and
withdrawing the medication into a syringe with a safety needle using the other hand. Although formal
testing is still required, we anticipate that the USEIT simulator and data glove will position our ACRM
serious game system as a more complete anesthesia training solution that can be used in practical tasks.

3. BEXM

[1] K. Wilcocks, B. Kapralos, A. Uribe-Quevedo, F. Alam, and A. Dubrowski, “The anesthesia crisis scenario builder
for authoring anesthesia crisis-based simulations,” IEEE Transactions on Games, 12(4):361-366, 2021.

[2] I. Moo-Young, T. M. Weber, B. Kapralos, A. Quevedo, and F. Alam. “Development of Unity Simulator for
Epidural Insertion Training (USEIT) for replacing current lumbar puncture simulators”, Cureus Journal of
Medical Science, 13(2):213409, 2021. doi 10.775%/cureus. 13409..

[3] F. Gelsomini, E. Tomasuolo, M. Roccatorte, P. C. K. Hung, B. Kapralos, A. Dubrowski, A. Uribe-Quevedo, K.
Kanev, M. Hosoda, and H. Mimura, “Communicating with humans and robots: A motion tracking data glove for

enhanced support of deafblind,” 55th Hawaii Int. Conf. on System Sciences, Maui, Hawaii, US, 2022/1, pp. 1-9.
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Al Data Glove Enhancements for Advanced Hand and Finger Motion Tracking and Analysis

MeGill University: Benjamin C. M. Fung
Ontario Tech University: Patrick C. K. Hung, Akira Tokuhiro, Alvaro Uribe-Quevedo
Shizuoka University: Kamen Kanev, Hidenori Mimura

1. AEBEM

This project’s long-term objective is to utilize Artificial Intelligence (Al) enhancements of the Data Glove
for advanced hand and finger motion tracking that can be employed in different applications. In particular,
we aim to investigate how the Al Data Glove enhancements could facilitate the recovery process of
patients who suffer from finger or hand injuries. Common hand injuries include broken tendons and
ligaments in fingers due to various accidents. While many patients can eventually recover most of their
hands” functions, they often need to physically visit the hospitals every week to perform long and
repetitive exercises with the physiotherapists. In the process, the physiotherapists need to monitor the
patient’s hand movement closely and immediately correct the patients’ movements, whenever needed.
The whole duration may need to span from a few months to a year or even longer. We investigate,
therefore, how the Data Glove enhanced with advanced Al technologies, and more specifically with deep
learning methods, can be used to optimize the current time-consuming physiotherapy procedures and
reduce the time for hospital visits. We also explore applications of the hand and finger related motion
tracking and analysis in the core of this project to areas such communication assistance for deafblind,
multimodal interactions with social robots, and others.

2. HREAR

We have designed and developed a communication system based on an advanced motion tracking Data
Glove for enhanced support of the deafblind. The Data Glove allows for high fidelity determination of
finger postures with consequent identification of the basic Malossi alphabet signs. The designed Data
Glove-based communication interface requires minimal adjustments to the Malossi alphabet and can be
mastered after a short traiming. The natural interaction style supported by the Data Glove and the
popularity of the Malossi alphabet among the deafblind should greatly facilitate the broader adoption of
the developed interface [1]. Further, we have created user experience guidelines to help design wearable
multi-device user interfaces. Results from exploratory research analyzing usability and user experience
issues in multi-device games related to hand gesture interactions are also presented. The initially collected
dataset is based on our experience with designing multi-device game prototypes involving social robots
controlled by wearables including but not limited to the Data Glove [2].

3. BEXM

[1] F. Gelsomini, E. Tomasuolo, M. Roccaforte, P. C. K. Hung, B. Kapralos, A. Doubrowski, A. Uribe-Quevedo, K.
Kanev, M. Hosoda, and H. Mimura, *Communicating with Humans and Robots: A Motion Tracking Data Glove
for Enhanced Support of Deatblind,” The 55th Hawaii International Conference on System Sciences (HICSS-55),
Maui, Hawaii, United States, 2022/1, pp. 1-9.

[2] A. Salgado, B. C. M. Fung, P. C. K. Hung, H. Mimura, K. Kanev, A. Tokuhiro, and A. Uribe-Quevedo, “User
Experience Aspects in Wearable Multi-Device Applications Designed for Health Systems: Lessons Learned,” The
6th International Symposium on Biomedical Engineering, Hamamatsu, Japan, 2021/11, pp. 1-2.
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Systematic Development and Integration of Interactive Systems and Biometric Devices

Sapienza University of Rome: Paolo Bottoni, Maria De Marsico, Emanuele Panizzi
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1. HREHN

The project focuses on multimodal and multimedia augmented interactions with enhanced physical
objects and surroundings, analyzing and developing proper methodologies and technological means to
realize such experiences. In this view, the capture and recognition of the context in which interactions
occur is fundamental, so as to ensure that the user receives appropriate information. In particular, data
from different types of devices can provide different clues for identifying the current context of
interaction [1]. The ability to identify such a context can be beneficial in different ways. First, recognizing
the current context may ensure that the behaviour of a device is adapted to best support users in
performing their actions. Second, the context in which an action is executed can be stored with a log of
information characterizing that action. Finally, information from previous activities can be retrieved and
presented to the users, to enable them to base their current actions on the outcomes of previous ones. Also,
Machine Learning techniques can be used to construct categories of context-related phenomena [2].

2. EFR

With a view to this focus on context, we have carried on research and experimentation on the use of
context in annotation activities. In particular, we have developed Contextify, a note-taking and organizing
application for Android smartphones, which allows users to take quick notes that are automatically
associated with the context in which the interaction takes place, as described by several sources of
information [1]. The user can then exploit context information to perform different activities, such as
sorting notes based on context similarity and automatically retrieving notes when he or she returns in the
same context identified at note creation time. Contextify has been applied in educational settings to
facilitate retrieval of information pertaining to topics presented in the lesson a student is following. A
scenario has been proposed for usage in medical settings. For example, a surgeon can take notes on the
anamnesis of a patient with a disease requiring surgery, on literature relative to that disease, or on
procedures to be used in the operating room to perform that particular surgery, notes that can be then
retrieved when the time of executing the surgery comes. Contextify maintains an open definition of
context, under a wide categorization of wser-related, organizational, or physical context, so that
integration of new components of context is facilitated. Basically, any data which can be sensed at

mteraction time can be construed as coniributing to defining the context for that interaction [2].

3. EXH

[1] P. Bottoni, F. Di Tommaso, K. Kanev, E. Panizzi, “Context-aware Production and Retrieval of Annotations in
Biomedical Settings,” The 6th International Symposium on Biomedical Engineering ISBE202], Hamamatsu,
Japan, December 2-3, 2021, 2p.

[2] E. Bassetti, A. Luciani, E. Panizzi, “ML Classification of Car Parking with Implicit Interaction on the Driver's
Smartphone™. INTERACT (3) 2021: 291-299.
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Trial produce of micro/nano-patterns to screening in the initial evaluation
of cell functions for biomedical applications
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A mouthguard biosensor with telemetry system for monitoring of uric acid in saliva
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Highly sensitive detection of bio molecules by active control of plasmon resonance using photo-
responsible polymers
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Pursuit of Small Wireless pH Sensor Module with High Resolution
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Introduction: Blood stain identification, spot recognition and mapping are important parts of monitoring
automatization during solving the cases in forensic medicine. In this work, it was proposed to use a python code

that can help to get fast mapping of blood evidences on different surfaces and materials at a crime scene.

Materials and Methods: The photographs were taken in a laboratory in 10 minutes afier blood stain deposition.
For final testing of the code and its applicability, blood spots on various free images from internet were used. A
Simplelmage module for python was used. A function find_stains that was employed to recognize and highlight

blood stains in red is presented in Insert 1. The rest of the image, except blood stain area has been converted to a

gray scale.
def find_stains(filename): Insert 1. A function find_stains realized with a python
image = SimpleImage(filename) . F
S67 AT s language that can recognize blood stain areas on a

arage = (RIRe.rad L NTNeL Braen - pivalsbive) picture of a crime scene, highlight it in red and make

gray the rest of the picture.

if pixel.red »>= average * INTENSITY_THRESHOLD:
pixel.red =
pixel.blue
pixel.green =
else:
pixel.red average

pixel.blue = average
pizel.green = average
FELUurn ITmage

Results and Discussion: The function find stains is based on if-else statement which compares a red component
of each pixel in a photograph with an average color value in order to distinguish reddish pixels. Color of a stain is
generally changed with time due to modifications in a hemoglobin form and resulted in variation of its color. Also,
it is affected by a color of a background such as cloth, road, grass colors etc. as seen from sample images in Figs.
1 and 2 (input).

A blood stain, deposited on a white medical gauze, before and after application of the function find stains, is
shown in Fig. 1. As seen from Fig. 1 (b). the pattern of the stain contour can be recognized in detail. Variation of

the intensity _threshold parameter allows to determine blood stains on different surfaces (Fig. 2).

(a) (b)

Fig.1. An input picture of a blood stain on a white medical gauze, taken in 10 minutes after its
deposition (a) and a highlighted blood stain after application of the function find_stains (b).

J— 56 J—
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Fig.2. Input photos of erime scenes (input - 01) and blood spots
deposited on white medical gauze in the lab taken in 10 minutes
after its deposition (input - 02) (a) and highlighted blood stain
after application of the function find_stains (b).

Conclusions: Thus, detection accuracy of blood stain contours and mapping of the areas, contained blood stains,
depends on the color of a stain and the color of the surfaces on which they are deposited. Choosing an optimal
parameter of the intensity threshold for the function find stains for each case allows mapping of blood stains on a
crime scene. The method potentially can be improved by introducing additional parameters, for example, color

correction of a blood stain taking into account color of the materials and surfaces.
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University.
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Development of quality evaluation approach for pharmaceuticals on the market using terahertz
spectroscopy
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Study on performance improvement of integrated biosensors
using SOI photodiode with SP antenna
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Study of Plastic Diffractive Optical Elements for LED Lighting
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High sensitive and high speed virus sensor applying semiconductor device
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Measurement of masseter muscle characteristics by using ultrasound for
temporomandibular disorders monitoring
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Non-enzymatic glucose detection by iron oxide-based nanorod crystals
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Development of a sensing platform for vasculature utilizing organ-on-a-chip technology
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Need survey of circularly polarized light emitting diodes toward biosensing
—Estimation of early gastric cancer using scattering of circularly polarized light—
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Scanning lon Conductance Microscopy of Biofilm Formed on Various Substrates
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Evaluation of Nanoindentor for Microneedle Puncture Analysis
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Introduction: Cellular level pH sensing is useful in various investigation of biological
activities of cell metabolites during any drug development and disease diagnosis. pH of the
blood or serum is an important marker for many biological processes inside the body and it is
not fully utilized due to the inherent lack of suitable technologies for accurate measurements.
There is already plenty of research works available about the relation between pH/
temperature and cancer cells. Therefore, it is very important to develop minimally invasive
micro region pH/temperature sensor to monitor the cells activity during diagnosis. Towards
this goal, micro region temperature/pH sensors were proposed and fabricated. The micro
region sensor was successfully fabricated RF magnetron sputtering followed by polishing and
etching process. The originality of this research work is for the first time such type of sensor

fabrication is planned to monitor temperature/pH of the blood cells. Silver - Silver Iodate
(Ag/AglO;) electrode possessed distinct advantages over other reference electrodes like
Ag/AgCl. Hence, this work employed Ag/AglO; as reference electrode.

Materials and Methods: At first, solid cylindrical tungsten wire of 200 pm was taken and
one end of the tungsten was electro polished under optimized conditions. The obtained tip
diameter after electro polishing was around 3 pm. Further on the microneedle tip various pH
sensing elements deposited via. RF magnetron sputtering. Before depositing the sensing
elements, silicon nitride (SisNg) was first deposited to protect the interference from the
conducting Cu substrate. Finally, the electrical contacts were made for pH/temperature testing.
The structural, morphological and topographical studies were investigated using XRD,
FE-SEM, and Laser microscopes. Potentiostat and electrometer was used to conduct
temperature and pH sensing studies.

Results and Discussion:

The structural studies were carried out using XRD and found that all the deposited layers
were crystalline. The morphology of the microneedle was examined using SEM. The image
reveals that the monotonous distribution of sensing elements on the surface of microneedle,
no aggregations and visible defects were noticed. To validate the pH sensing ability of the
fabricated microneedle, we have carried out sensing performances at room temperature by
potentiometric method using standard pH buffer solutions. For ease and handling, copper wire
was bonded between microneedle and potentiostat. Connection area or bare Cu was not
immersed in the solution to observe, the current changes only from the sensing electrodes. At
room temperature Nernst equation give a slope value of 59.1 mV/pH. But the obtained
sensitivity using microneedle was around 43 mV/pH. Even though the sensitivity is lower
than the ideal pH, the fabricated needle expected to work well in single cell measurements.
Further to evaluate in vivo pH sensing performance, pH was measured using microneedle in
single salmon egg. Still more work on increasing the sensitivity is on the road.
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Analysis of barrier function of endothelial cells by chemical image sensor
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Study of all-solid-state ion selective electrodes for multi-ion monitoring in the intraoral
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2) M. Urbanowicz et al.,, ELECTROANALYSIS 29, 2232-2238, (2017)
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Development of semiconductor sensor to detect VOCs in breath
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Fig. 1. Change of sensor responce with time Fig. 2. Change of sensor responce with temperature
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Development of a visualization/scoring-based evaluation system
for clinical skills in preparation
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Semi-autonomous control of surgical robot
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3. SEXH
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2) K. Watanabe et al., Single Master Dual Slave Surgical Robot with Automated Relay of Suture Needle, IEEE Transactions
on Industrial Electronics, 65(8), 6343-6351 (2018)

3) K. Tadano et al., Development of a pneumatic surgical manipulator IBIS TV, Journal of Robotics and Mechatronics, 22(2),

179-187 (2010)
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Design of Beam Structure for Tunable Stiffness Gripping Device
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Shape Optimization of Nursing Care Support Device Using Ti-Ni Superelastic Alloy
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Development of novel implantable artificial pancreas for treatment of diabetes
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Development of training system of clinical skills of periodontal therapy
with the Training Gadget for Dental Cinical Skills
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Impact of ultrasound therapy on medication related osteonecrosis of the jaw
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Implantable energy harvesting system utilizing muscle contraction
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Tandem standing practice using a pneumatic whole body training device
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Study on Development of the Remote-controllable Dental Chair
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Development of small plasma jet for multifunctional endoscopic hemostatic device and
evaluation of blood coagulation effect
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Image Processing System with Software and Hardware Co-Design for Bio-Medical Application
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3)  Masayuki Odagawa, et al., “Classification with CNN features and SVM on Embedded DSP Core for Colorectal Magnified NBI
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Development of automatic image analyzer for sweating function and
surface microstructure of human skin
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Development of shape memory titanium alloys for biomedical application
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Micro-structural analysis by precise measurement of resistivity in Ti alloys
for medical applications
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Evaluation of magnetization dynamics of magnetic nanoparticles for hyperthermia treatment
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Development of nano-bioceramic coating for novel artificial periodontal tissue units
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Polarization treatment and novel functional development of the A-type zeolit
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Evaluation of Matrix-bound Nanovesicles (MBVs) derived from various high-hydrostatic
pressure decellularized tissues.

FOXERR RS LR PR EAT VKT, REARELT, ACKTHI, Mk
BT HHETE ICHAEMEFER BEE
KMASA A7 2k lett BkHH
HEKRFRFRE LR fex KRB, KR

1. HREM

DA A R kT, AR DRI Sy ARk Lisfilast~ R U 7 X (ECM) ThH ., H#kH
EOT- OB E LTRSS TWS, T, 20omWAREGHEE LU0 ERIE
THEEMIEL LT, ECMOECHET SR FIZH B LIRS G TV D88, FEl7a b
WIIFHTH S, Fr LEFKERE (HHPHE) 2 X0 R LB RO vivolZ BT 5 & sk
FHBSEEREL@ME L TR 23, AETIH, BEBEEROVL2THL~ ) 7 AFaRF /<y s
e (MBVs) YZ3FH L, e OHHPEANA{EALEE L © dhH L 7=MBVsO SRR 22 & TN M /N R A
~OEEERET LI,

2. EAR

2. 1 fRiEE{EFHE & MBYsDHH

77 ONFE, BEDCHEESE (UBM) . /MERSE THLEE (SIS) #HHPIEIC THM(LLE+5 2T
i~ Ol e (F R L2, HERES LUMEDNATERIC K Y, AFlE, UBM, SISORBLMIf{L 2
AEAM L 7S 3L, AMOPRAHER & Fod L THL 2 ol i (LR T la s ol il Sh, REDNAR
OEPARENTZZ LG, DAl ek Sz, wic, SFsEE Loy o biiiko ks
Pepsini#ifé (1 mg/mL) T48FFHIFARE L7z, MErELIE (Smg/mL) ZEls (500xg, 10,000xg) , i
2 (100,000xg) 12 Z & T, MBVs®D HJHE - AT 7=,

2. 2 MBVOHFEE & UMK

ARk T B OE LFE~ Y v b EEEOEAS Ly PR OMBVsO AR $Ed L U A TR L7z,
J RLTAEAT4EE  (NanoSight) (250, WTFHO<L v MZEWTHEMBVs & FHRORL £ (100~300
nm) O/pAEARHE N, F, BRI TEMED (TEM) B2 L 0 IRE “EREA A1 25 Ko ks
AR T E s,

2. 3 MBVEZRW:-MEANEMAGEE

HFoi it & v o FRENRIE & 8 N S Aile (HHA) (i L. et 504 L 7=, SIS
REODELES Ly FBIUEELESL v FhOMBVsERNRAZ TN L ZHH#R TIX, K547
a2y be—A L) LEMREREZEVLOO—EORMREENAED LN, 2o &6, HHPEHMAR
{EARRR L 0 PER L =fhiti hicid, MBVs &REE S 5/ REATFE L, RS H e o 7 PN B Al
OREN 2T E AT s,

3. BEXM

1) S.Funamoto, et al., Biomaterials 31, 3590-3595 (2010)

2) M.Tabuchi,et al..Mater.Sci.Eng.C 56, 494-500 (2015)

3) Y.Hashimoto, et al., Mater Sci Eng C-Mater Biol App 102, 238-246 (2019)
4y L.Huleihel, et al., Science Advances 10, 1600502 (2016)



P 098

SFCHAZTZEEL-EREES S v I AMEO
T/ BERITICET HHR

Research for nano-structural analysis of ceramics materials with excellent properties for novel
biological application

REAKRTE, A0 B (KF)
BUL LIRS, deA 122, Il M, & fadk, 548 . ﬁm%m HWHE A,
Jeffrey S. Cross, K4 HEMS. BEERT, BB 3£, &% R, SILRFE, B . #)
& LMBF9ET, John David Baniecki, TR, WL i, £ JJ_,'EC_T_‘j:jc%, wiE AR,
R, Bm . LRKE, AT O, v oSt mE O BE, SW & A
e S R SR, ﬁﬁ# #w], ERITEXRTE, KB Fh, MHETRRE Kk Bk 4
drE RS, Bl WA, TR . WA B, KIHEETRERASE, RPHESE TRk
otk KR M, TDKERAEH, # 50, §ERE, ok KB, Wa W, $oc &
f, MR Z EAR)

1. BARE”

TEDEALT 31 AD@EEREL, DRRIZHEN, BT I v 2 A0PEER EoME 0T/
i (78, Rmtsis, R, I0O%) IKEH L, 2o /BEICER Lz iiiEs
BRI DLMENREBEALIITDODA TS, ARICHORDOET I v 7 AMEI I, A
R — I THEEFETAT NI b/ TF2F4 bA 7V v FHEERERERLTWS
ZhboOF /s 73=$/TH®%1‘EI:LJ:®$ IR 5 2 TWAOMERET B 02T, nﬁ
Ul i RRNT Fik & . BRBRICIT D SR B R S L BEA R R Th D, T E Tl
KEB A LFEHEFROE III#MMFE#_ L0, BZ I v AOMIERT & T E B &
L. BRI OFZARFREOE SRS EZRAMEL TS,

AR TIEZ O FES /M L., ERMCBIT A2 25H0®T I v 7 2AWEICEWT
IO TR EIT> TV HHIZEE (K% - [EFET - %) 0ofE59—2 a3 v 7 %M
ﬁﬂéoﬁﬁﬁﬁ?lxﬁﬁmiwmﬁwﬁﬁ Mﬁ@mﬁmﬁ:ﬁmewm%ﬁmaw

BTl KJF/JHUD_HMLJF DI=HITi iHH’”‘G’?%U)E x4 éfﬁh\ﬂﬂ?%fﬂ&fﬁé o
Mo, RU—7 v a vy T TREBIEROARLLT, BIEWET I v 7 A9BOMEERIZLD
o 2TV, MBI EGT & 7 WERRAT EAT ORI £ D8 LW RIS A O TRt %
L TR R

2. HEHR

2R L NN Hl@t&;@rﬁt@ Li-iE2 T2 T7 I v 7 oy FOMBEBEZBEL. K<
73y ACEDSEL OWRERSBIML, A F4 o CHESH- (BHER JFI‘I-’l’J'%E
1A8H () ) . H&MENL, EBMEORI 2 b I HREGE TV, i’f’-JeiH-'fh'} izb
TEOERBERIZINT, 2 TH{OREBICLV Y E— B Ro728, BEWTEIC
bl-sAEELERTOCIIBE RZROMS LiroTe, ERESTIX, Z2MEFOHEN
HO—Pl =TT 5,

S AT e 2 1A oA BE R ) Pl 7 LA e prbe e (b L RBrE 7 o ¥ = 7 b (TAERIE
RO DEE LU BEEATLE7I v 7 I nty v ZITlT 2% (IRRE : ©iE
(5%) | ) LEFTHREINT,



P 099

SEIGHO-ODOEHLUT-BREEXZHET S
€S2 o770y U TICET AR

Research on ceramic processing with excellent properties useful for applications of biological
application
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Development of the novel method for the cultivation of attachment cells by using
microperforated titanium membrane
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AT L rOFRRSHDHTEA LICHERE Lo 7 2B ARSI MCIT3I-E) % AL R ks
Hiz THea® L, B3tk OGS A AT Lo, ERLERIZ Y 230 Rii T, #lEs sl
AIZREL ., AKALFSH G ERICEBILAN TOBENICHFE s, —FCTHBILEBEIZAY BH S
HWE T, MiasmIcmERRED T, AR LRV EHToORREZRD = (13),
3. &M

1) 1. Zhang, et. al., Materials (Basel) 13(22), 5288(2020)

2) H. Hasegawa, et. al., Br. J. Oral Maxillofac. Surg. 56(7), 642-643(20118)
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Combinatorial Searching for New Ti-Ni-Hf High Formable Shape Memory Alloys

AHBRFERESE b B [ Bk, &' W, HOF EE
BURTRRT: fm

1. HEEH

Ti-NiEREEAS S BN A B =CFE2HNT 5 L, BHERERHEE2FIA L2l L3 e Ti-
Ni @ R A R 508 & 4 (High Formable Shape Memory Alloy:HFSMA) & 72 50, K&5@4 H 5 Z &
T, ML SRalBED~A 2 o F AL AOERDEREE 42D, AR T, ERf~ 70725
2T—=F T A~DIEHEREL, MRERD THEARFIRTI-N-Hf HFSMAsOEBREEZ T o7z, 2
BREEZITI D, arEF R TAFREZHW-.

2. ARAR

2. 1 TiNi-Hf¢RREEEEDERAT AL

1D IZTi-Ni-HfO R A & OMAE (45~55at.%Ni) BT, GlASy ZIEIC LV EREE &M
Y FAnnd547F ) #ERLE (81). SR{GEROBIIERE TV, H7 2EBO
BRUEME{LERAL, EBRFT 7 AMEOAEOMR LT, H2ICBE LT ABEBEE LGS
PR OBRE T, NiEH50 at%ll b, HBEEEAN10 at%ll LOMR T, HF7RAEBELR L. T0O
TR, JEAEREY 7 2 EB & T I ET-N-HIE MR RS S &I B R IR L.

Ti-Ni-Hf sampie (1.0% 54 mm, t=1pm) H [at.%] T.K

4 Electrode pad 20 10 o 0

©Cr{dd2.0) g:_&" f_f' r + ; - L“'\__m 1o
Thermography Fo/ ) i 1% 690
measuring -3? _r{ 4 \.\ f}
window _;". i PO, 50 870
A0 (1.0 40 /
i Vi N -850

*, Substrate ALY, / " 40

=X a0 20 0 40 50 &0 IR EMG
Ti[at.%]

[ Evaluation substrate for measuring

s elsctrion] Tesistanos [#]2 T, by measuring the electrical resistance

2. 2 Ti-Ni-HfieK BB A SO T MERE ORNER EikTF T

B L= SR iRiE & & 0 MBS BHHE10~25 at.%) T, < AT ¥ FEREIRE OBALBLE
BERAFME 2RI T S 700D, REEGUENEME 2 F TEMILER IR FE A ient |- 2 (b & & 72 Ti-Ni-Hf HFSMA
o FAnbREFATZVEERLE (B3). y—2F 740 2H0WT, B-A 2 thod Ao
BRSBTS, v AT A FERREZAIE L. B4 BRI A OBLERER E, HIRE
WA . HAREASIS at%ld b, BMASIREAS873 KFRME TA L B ERO397 KA 2 7.

25

Thermocouple A
/ AlOy F ents v T
{ L. | og I T
..... g-.:, o e L S 387
o s v 50 @ 577
...... : = * fs aas
38T
Ti-Ni-Hf sample i S S S —
70 750 BOO BSD 900 950 1000
(1.0 mm)

Annealng temperature [K]
[# 3 Ti-Ni-Hf Library for measuring transformation
temperature

3. &EXM

1) J. Sakurai, S. Hata, MaterSchi. Eng.A 541, 20012, 8-13

[#]4 Reverse transformation start temperature of Ti-
Ni-Hf HFSMA annealed at various temperature
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A Study on Micro Structures for the Evaluation of the Mechanical Properties of Alloys

VATHE RS RS BT AR FERE San RS BT SRR TR
R SRB, wwil U, W BEOR?, S oURE, LR OKEE-
FULTRRS: BEBArfInkat el 7 v o7 4 7HEFEAT,

Yiming Jiang, Tso FuMark Chang, 4 1EA

1. BEEHN

BEDSETIER LI~ A 71/ F /7 A— bsTiEORBMEEERIZOWT, SAZHEEHELT
B SEBRAESHE STV A1), AFETIE, 7T 77 HEHIzmi T, R Y ~—ilkE
R - & &4 EORUVMNEIRIZ BT SR O fA 4 B 5T, AFRoERICELY, S4iE
R Y = il 2 O RGEAE - SEEEE IR T & 5, AATEUFSEIR P O B 690E, B
FrtgdEiz it io< A 2 ol oRH s L URIE o 20MBETH S,

2. ARAR
2. 1 T4 70EEEOEH

<Ay n /7t A— RO R SIS E OB, MEMS (microelectromechanical systems) 1%
WCEBTiERvA 7ot H el 70T 2 Fax— 2 X OMBRICERTHS, MEMST /31
ADOFRHRE T T, 2L 7 B OBMAHEICINZ T, w4 27 0/ / EHROBREHE L S
ThH, TITARFETIE, bR OERY FL2 T 57O~ 1 7 oo
EHRA AT, FEnFEECE, BUNRELEE RV o SR FRERERAT S, SR, K=
—HEHE T Ao X IR (Bpm) 2FE LT, FRHRERO~ 1 7 oiiEEof MY 7 25%
BrL7-, FELROEETEOES LY bHloRE BT 25 2 LT, FiEMmic LB @i e T
BlEEATREE Liz. L 20REEF0.0 mm ~ 1mmé LT, HEREHOBEELY RO TFIC
LREEMLUTEE L, £/, HEEEOMEEN S, LREEEO LR E F S REREMD FIR%E
HE Lz, &6iZ, T2 AW TRE R L BIREREY T 2 L— 7 O AERE ERM L T, &%
oY A IR LT,

2. 2 TAYVEEROERHELUEETOERDORRE
4E, ERO->XEZRWENRSEFELROERMIZR
v, BB L FOximER, B L0, B - 2 Hods
D74+ bwAZ2EREL, 74 bV VT TFT 1 LR
FHNWT, hodHEe—N FRdfE7 o RORBEE{T-,
HIEF ot AT, SR (FTEhiEEEERT 5o 7o
tARKIERTRETSIE) 2 F74 7ok ATHRETS
Z¢T ARLRIEROBEEEHCILNTES, BIEE
Tz, IEDH-~EHE—N FEEETE- (M1). Bk
ko, #RSu e ADERRELEH,

H1 HozxAT—N FORERR

3. SEXM

1) Y. Jiamg et al., Electrochem 2, 1-9 (2021)
2} D. Yamane et al., Sensors and Materials, 31, 2883-2894 (2019)
3) C.-W. Baek et al., Sensors and Actuators A 117, 17-27 (2005)
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Preparation of tissue engineered ligament having bone binding affinity by 3D reconstruction
and mineralization of decellularized pericardium

U ER RS AR T FEAT, AR, MR, WBARE, FHLK
HREZTERRKY KREmERSSMET, @lER, EKER
il | RKFERFBE ARS8, i HIEsL
SHLEXRTY £oafTER, PHERET

1. AEEH

EED AR HER - L S e R M OB SICBT o REMETH S, W L LR A %
<twh§'i¥ﬂq£ﬂc i A - BINFOTERE T, REREOARHER( R EE M, A TE - 8143 T hh

AR TIRAEBES R LE< WS TWS, L L HFBHE TR R R C &

UF#—HMEﬁﬁFﬁEmmﬁéz&ﬁ%&éhfﬁ@.~M®ATM-M%%mmtmﬁfm~
EODRRHIPAFEMAPEZ 0LTVLE WV IBEARD, k- 9T 2EERABFHINT
BY, FOOE-SL LT - $IH A0S LTRMESA TV, RIFAEIME 25T
LOO, BMEEOMHEMGE SRR ER TV ATRS, RO FEMREEENSES Tildh s ko
N~ HHbIRE TH 5, ZoRMEREOSH, AFE TR, BERoRiab 7 7 DEE A
Al L, SEfEpi®4 5 = L Tl A B — oA T 2 AR O ERE LU, Z o8irRiRso & B
ko5 E2HEL, UV rBALy 7 ABRIEO—DTHLRARBIEZRAWT, 77 MRk
DAIREZ L7,

2. BRAR

2. 1 R LEORS S Bt

7 AL E S K EMHAP) A L T A o a— AT B ) 7 ASDO)EE AV TR L, BiAmELL
7 A LIRE R L, 1§ o Malail.OE o, NIH3T3, C2Cl12, mwc%%%L 4MH Hra%
IZh T Mk O ER L UHBEEE RS Lz, BT i
A g CHDEREEE L, Mo MR T MmE G > b

(WST-8)& H\ CHlia s & 3l Uiz, Ml ain s, »wi° - ----
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HL EEMEAERLLBROMET 2 Z LAHLNE RS, Fig. 1 Calcein-AM(Z L 2 MK HE 7 48 22,
2. 2 [RRiebEORRIE

A REEE T, kS v AFFIR(Ca FRiR:200mM in Tris/HCI(pH7.4) & U “EEAKFE U
LFRHE(P F:120mM) 2 FRBL L, Ca B —TEIFK—P IS - il E | A 7 0, FRENFRMZ 10
MiciE L. 530 A 24T 7=. L) Ul Ao AERIZOWT, 7—U =2 E#RA5S
FEHEFHFT-IR)E L U X #REHTEE E(XRD) THEaa i Ol 297V, EENE 7 HMEBISEM), *H
WTHEEZBRE L, fTHYIXERNOEMRIZZ SEThd 1 Fex i 723% 4 (HAp) 25
T4 Z Ldghof, EERE FHMEEGSEM), Fi65E FHME(TEM) % BV /-8l £ 0Kossalf (4
T TofE R TIE, BRI LT iEIZ X 0 MERNE ~D 1R
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Application of the y phase stabilized by nitrogen as a magnetic shielding material for magnetic
attachments

HACK R, W REES, RER, ST
HOREERHIERERS  EIRBPR TAE0PAT, B WS, R, B MR

1. HREM
BT & oF A ME, BEOWRENEFRA L#EREE S LTRIHSATEY, 2021508 (26
FERMICIE ST D, RBRIEE S - B o MBI, BEfE/IEMMEM B A LS b iR
AL, BT T L E SO RO A — AT T4 FRATF LA (SUS316L Y) Ak
KPR OBEERH & LTHOWSRA TS, BT # v F A - b OEPEEERKEISO 13017 T
i, 1% L= 288 THHEAICEAECH L LTOREREEMTONATVWS, BET
ZuF Ay hREILEENS = v 7 ABRIEDT02~03%BRETHLN, v de2l{EH LR
W T # o F A o FORBSEEER TS, AIETIE, 7271 FROBMERT L AHIE
(SUS XM27) DAMMHERZFFEBESHE, = v A Z22 G2V IERMEORZ2 Z 0N EIZ R
L. Bt/ Rt Of IS O E B L B RIE~DIEAE B E Lic, Frio, yHOMNEICRERE

(atl) ZTEHLL. BEEORR A oMo EEn BRAH L., BEgoEL
L7
2. BIERE

2. 1 affL rHHDOERL

SUS XM27 (Fe-26Cr-1Mo) @ HLtE (92.02~4.22mm) %
FRFE N lamDEFFEM LGP TUS0°CLZEAT 5 &, 1~3
FEif @Rz 38 W ToE A 6 RERIZ 1 A = THI100pm/hr.
DFEETYHOBESAHMLE, £0#%, FEiRETHE

(5x10%PaLh F) (295 &, ABED5#10pm/min 3 E T
MERDET L, officED 2 Ldibinat, (E1) Zo
WiEx1T 5 Z LT, AAESLLARIZMmA > Tal+yfH+afd
OIBREEENATREL 20 BAEOARZRE VR E LT L—
W—IRERE S O RS R A Y ERTREIZ o T,
2. 2 rHOBWAMEELWEMSE

EXREETHONSYHIL, IR R TR+ B o -
Y725 RIS (918415 MPa) & TR (17~18%) #Fib, H1 NEEHOSRICHS
0.9%NaClIK R TIL BB {RFERE R ASUSXM27L 0 §E L, 1V (vs.NHE) % [0 4 filks
WAL A7 Lz, yFHOBERAMNET R UM, ERMEE LTHaTHY, SUS3I6LICfib D=4
N T BEAUERT R L CRESEIEICRI AR CH S Z LRS-,
2. 3 HMTFTIYFALLIORED

¢ 3.5SmmO BTN & RIELIBENET # v F A > FORENZOTRL500gf0BE D ER L, AEE
RO, Thbh, EEED ¢y SRR OBER — FHE L THEDIZEREL T 5
ZEBH BT,

y _ (d)

3. BEXR
1} ISO 13017: 2012(E), Dentistry — Magnetic Attachments.
2)ISO 13017 (ed.2): 2020(E), Dentistry — Magnetic Attachments.
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Corrosion behavior of the paramagnetic y phase stabilized by nitrogen remaining in
existence with matrix of u phase for magnetic attachments

WAL KSR FBE R AT Fe R, BmEER, SffIEE, Ra5ET
FOCERERIRY: AR T2, B B, MERAS, & R

. EA=L:D

JL74ﬁm27xpzm BHRTEBRSIETHA—ATHA Mz EELS B EEEE T v
FHSERICAVW e =y A2 E A VBERERZ R BT ¥ v F A 2 MCIERT 2 Z L 2RA
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HPLEZZEESE, =y 722 T ERVYREZ TOMARICTEZR L, Bt E O RiRE G 2 £
BTaZbiclsh Lz, £Z T, OENTORMAMERET 2720, ERESEICL D FHfEEO y AL
REEEIRD o HOEFICLDEEEHET S LEHAME L,

2. RAR
2. 1 HBEORF (afe r HOWEFEL)

SUS XM27 (Fe-26Cr-1Mo) @D HL{E (92.02~4.22mm) % FHF 4L 1atm® % FEFRFH & T1150°CIZMER
T5 L, 1~30M ORIz THED HNERIZ M A THI100pm/hre. O FEEE Ty OE S A8 L 7=,
0%, [FIRETEZS (5x107Pabh F) (272 &, AN HH10pm/min® 8 E TREFRHZEIT L. off
ICREAZ EMbhot. ZOBMEERITH Z LT, AB8HSAEIZHN - Toti+yk ot 038 #5852 5

ELREE Ui, 10640

2. 2 AHIzxEaHEMOZEIL 1.0E+02
37CD09%NaCUKIEI PICH1T 57 7 — Forilhigz e

Lz, v MOBORBIBLRFAERELIISUSXM2T (af]) &

LY LWL L, 1V (vs.NHE) % LEIZMEEMEZRLE, € 3

KEEE Ly HOMEMSR LY LETFRET 52 L0 g“m

Phot, LnL, yHE o HBEELESE T, BEse §'7°° g
|45 A IR A M E R MET L R OS ks e e i)

10L_1 10L_2
121 — 2

Blid-, (®1) R AR N L CHAEE 24 L (10 e
~120/min) fEEEEA D ER L, @R Co-Cré & & RIS o fikhE LOE-05

0.5 0 05 |
BETHUBETEN, oLy HEMROEMNE CHHE LA \ Patential (¥ ve r.mr:; -
Mrote, KBIC L HBH LRSS, EEE E~oxs H1 SARERT2OHE & B
(BT R il BOE{E (0.9%NaCl, 37°C)

2. 3 L—¥—IcLbTHEEOHE

T/ — FougORRNELIO el y HOEREE (a+v) KERENMEZESNELD, ol v
DEAEZZalOREE L —YF—RHEHANT
— a2 AT (H2), Lk L REROENTT /
— Formmh# a2 fE Uiz, L—F—RoFRftick
BEBNPRKEDSTZD, —HOFRETIE o By
fAHL & A% EOBIREMN ZR L, i iEo
F#EICKRESFET LI LI T,

3. SEXH

1) 1) ISO 13017: 2012(E), Dentistry — Magnetic Attachments.
2y ISO 13017 (ed.2): 2020(E), Dentistry — Magnetic Attachments.
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Surface analysis of experimental cast Ti-20%Ag alloys
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1. AEE®M

Hox OF%R LI R T-20%Ag8 &1E, MEET~D/1  E 200
F7 4 A DR R AHE A (K1) 0, Ti20%AgA % 3 150
ORI REFCAGS 4> 213 & o LIRS, RERRT W,
HEENEE TSR0, LER-T, A 47 cnnttigms 3
ITAgA A L ARE L IR DML EL TS, R~ [ O
Ot (W L URASE) kP CESICRORT S § 0 SR e e
ZEb, BEF S oOEBAKEERS, L LI, Zmo®E T & I &= 40
BIASBEE- L TUND L B X TWB A A B =X ARREFHChH i -
B, TIT. APECHTI20%AA 22 HIELTALME S E1 RED/AAILLE

FBARE RS & L b, PEBRIEOMERITERAT., £, AREEEMLOREET -7,

2. REE

2. 1 EBHE

Ti-20%AgG&A > = v & WREE L THRIREE 2 (ER L 72, 85 Ko & 250umHBR L TR
W{kfE A brE Li-%, XREHTEE (XRD) 2HWTEeHE-<-, SmifERIc yF 7Lz
BoO&EMAEE L EEESE TR L, £, BERICESK-TE =¥/ —L—FHEFEKOIR
ICHEEEER L, 37COARFEAKICIEMEFE LR EHEL, X8EEFoXEE (XPS) #HWwTE
ORB ORI E2ITo7z. S HIT, TSHIEEMIZFEARE L, BIREREMEIE L.

" Ti-208g H,0 Ag

2. 2 ZEEBRER W e
XRDOFR, Ti20%AgA 2D AEMITa T4 VB THoT, W 7 | o
—F., ERMELEE LA, I VBEOEBH{LEY o |
(ThAg) OHFHARHT, ThbOFEND, Ti20%AgE &0 ' i
aflii= v 7 EEICL Y AgOBATIRETH S Z 0o
T=. XPSIZ LD RESHTOME (H2), FEELEOTION ZE - "
A EBAF AR Thot-, £ LT, FEERMODICAgTIZE A Ti. Ag. 0, C. N \ ‘Aa B
LPEENTW DT, TO0, Agld FEIER IO T i i ]
ENABTHEELTWA L Ebh 3, BREREN 2 RE L&
£ (3), BEEE»OTI-AgEE&OEAIETF ¥ > LD 100mVEL

e

2 Ti-20%Ag SO RTEDSH

Lifitrot, RETHOBMIENKE Pots, LEN-T, Tl nameng TS

R T OAgOBB A RE OB & Lif, MEBASHELSE ¢ | o)

VRIRZAE Y 1 LT B WTREME A TR S U, . ﬂw’mﬂ—*—*
i

3. BEXM - &

1) Nakajo K., Takahashi M., et al. Dent Mater J 33(3), 389-393, 2014.

2) Takahashi M., Kikuchi M., et al. Met Mater Int 17(1), 175-179, 2011. Tea e e ou s ow o w
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Effect of deformation rate on the buckling behavior of
tape-shaped Ti-Ni shape memory alloy element

e TSIRSY: AR BE R MAE, & A, fEe AR HEE
RAL TR MM 8t

1. HEEM

T2 W97 — 1%, BIRTINIERRE S S £ - REEEEI R TR0 & v o 7R
REELLUC74+—AV I v FAA v FORBHREEZT-T1 S, ZNFETOREIZT, AEEZER
REE L VICICHT 0BG EET L&, EEEEOEPBRSMAE T O ERFFEICRIZ TR
BlonTRELAERZEE L. R2ENTH L H
L2 K 912, BREE 5 IR AR EE R (0.56%/5)
ELbis U, R A5 5 (67%/s) 1 2 i = B4 o
f = (i Ze e Ul o FEE B ity 0 2547
BN AEEIZHLS ZEEHLMNICL, £ ZOBRO
JRR DS, 2 o 2Bt ) & RS LS L S IRED) DY
MPBRETHEZ L #HLMI L, LicL, BEREEOE
B34 Lo SR AL N T B A 1 = X AR _
HTH-T, F2TAMNE T, EREEOTHRE U !
EOBURTI-NIERGEE S &F FOERBREmEE D A 5
T L, TORREEE LT 5 - L C, EmmEEre B BURTI-Ni SMAFR @
BlOAH=ALER2DHE#ANE L, JFEIRZETE B Ot 571 & L ORISR

Applied force (N)

X m— () 56%/5
Deformation rate
— 7%

3 ' £
Buckling strain (%)

2. HEAE

B A F(2000fps)i2 T, BRFEHENIZT-EOEHS &, HEN & FREEIC L D EREE I C LT
A UTSEEORRRESSE T O, HEEATD SR EEORBR & R Ui, TofR, R
FIEF-EOBEOEREROERT, H2aImT L 9 eilinEE XoRERERRThoT, —H., &
T I B ® A UG oBERERIE, Bm)IRmd—iGEE - thiREdE S Ff Bk Th s 2 &
Bbipois, £, BREMMIGOBRTSHS LOO, BRIEINIE > T IZ(ORIZES L
TW ZEBbinole, A4 7—OEREGREY ., @QFROBEEMNRIZOGOBR LB L 25 2
ERbiho T3, FOith, FFEE I EERD A U860 E R a2 M 8N4 5 FIRIE, B
HOBWERNLRLICEHWVERICEBET I ZLBRRETHLI LEALND,

iz, EEEORERSET S REE., SRATEC L0 25

IR R T A NERERE D L, YMEFToYy v () Bothendbuiltin (fixed)
PIEF, ZORRIREEZSTHE bbb T, BENE S il
VR E - iR FFORPI L ERRICA D Z ERREEE

Z A, L, IBEhoIHEC b &0 EETEIAYES (b)) One end pointed and the other built-in

OFREELHFORBILRICEST S0, ZRCERLEERD g™ —

FER BT Lo FIREF B RE b0 EELZLNA, - o .
32 HRSMAR T- ORI
3. &3k

1) Ak FEEE, (L Eh, S E, Mo EANE, B AHERE S U (AR), 6438621 Bpp.158-164.
2) T. Sasaki, Y. Kimura, Vibration Engineering for a Sustainable Future, 2021, 2, pp. 115-120.

— 100 —



P108

E—REHEICLSTi-X(Pd,PtAU) E€D
B197ILT Y4 FED BRI E AT

Single crystal elastic modulus analysis of B19 martensitic phase
in Ti-X(Pd,Pt,Au) alloy by first principle calculation

*EF'F}\.’? I"?’W?’tﬂr, -i]—/T\JEJ\:I_":], FHrr'Jufl_.\
RO ¥R AokRPEREEIRMFFEAT, WIFIERT, #MHk

1. HAEEM

TINITER GO & 43 B T e TR RS S e B AR T A AW LR B FIFE—OEASETH
A, 50at.%BREONIZ S ONI7T LAX—0OERIBEEINS. NIOfEL LTEFESHOS
VPAALPIE X AV A5 @RBBREL TV S, BREESSIEZ~AT A FEOTERK - HK - BB
WL VBE T LT ot MO T TS LIIEETH L, Hi5mREoER
WEOEESHHAT oA MEOMERMEIZE L TOWEXIThbA TV, KTl — R
FHRZ AV TTI-X(PA AU PO SO ERER B L, w47 oA MEOWMERE 28 L

2. HEMKR

2. 1 TiXEEOBI19TILTUH A MADEERTE

PEPE L E AR S - O IC TP, TIAUTIPtE @ D < V7 L MEOOKIZE T 2 B EMEEZIE L
. 6D BREDALT A MAEBIEFeDEFT 5. HAEFMEEEIC L5 FRE - 857

Y NBEBEEACEE -FEHRE X B8 Phisé Lattice parameter Atom position
VASP(Vienna Ab-initio Simulation Package){Z X T.L_ﬁ) o (p a b ¢ Ti Pd

NERLE. By 7= R AF—(2700eVK (] dD TiPd | 2.797] 4.894 | 4.581 | (0,0.596,0.5) [{0.5,0.111,0.5)

: TiAu|2.998 | 4.874|4.559| (0,0.621.0.5) [(0.5.0.125,0.5)
. \‘ % 3 - e G .
Al a | X14x9x9 & L, (EFf-—= o0 — i .I..d?.:'o dj TiPt | 2.810]4.830|4.550] (0.0.606.0.5) }{0.5.0.115.0.5)

IO REEMEEZRE LI, Fig \IRELE Fig.1 B19 structure of Ti-X alloy
LS ER e
2. 2 T-XBEOBI9WI T4 FEOEGREESE
ERRICBWTHE LITi-XOMEICBW TS Table.1 Elastic constants of Ti-X
ffE 712 6 fiR O T — FOMUNER 20 2 7B O [ Ca | Ca | G | Css | Gas | Oz | Cia | Caa

DUOF -5 ST BEHR D G HUFS S RME R 2 E L TiPd| 272 [249(253[ 41 | 52 | 48 | 94 [ 121130
7=(Table 1). HiffdhESE0 5 Voigtif ] & Reuss TiAu| 186 261|276 68 | 62 | 74 [130]120] 102
Bl ERE A O R B b Ao i TiPt] 340 13291332) 64 | 67 | 69 | 119] 158 ] 163

G# R L, PughffiE(G/B)% FH L f=(Fig.2a).

g

BF NG M Pogh's raio m{100) ;(DI0) wi001)

250 0.5 5

Pught I 750.550 T Tdbo B BHICHBHTIE M T o4 . fa

HHEINTEY, R—fMmRickW\TiZLY tf; :‘E 3E1
eg -5 8

{IH?T-’U SVMEF B WEME AT, Pugll;h*gFiL‘ . o™ Z1

o [1] L]

THORICEWTHOSLLFTHY, WTho® TRd TiAs  TiK TRd Tiaw TR CoalNif]
D= LT oA M TH 0 TiPdA R b & Fig.2 (a) B, G and Pugh’s index (b) Anisotropic factor
g@mﬁ&mikﬁiana.%#%ﬁﬁ$m6%t?yﬁ%wﬁﬁ&#&&umummmmmcﬁ
75 REFHE T 2Fig2bicRmnd. SHEMEIOES, RAMEEFXI27RT. BERTERRE LS
N ASCuAINITEARGEIR & @[] & T 5 L Ti-X & &0 BFMER FIX 1T < Stk RGN/ S0, Hifk R
HHHBREFVESICEERRE LB RENCERT A ERES R ET S, Ti-XEeTIHE
e FHZ BT LI Th 5 Z LA S R 5.

3. BEM

[1] B. Sedlak, H. Seiner, M. Landa, V. Novak, P. Sittner, L.I. Manosa, Acta Mater. 53, 3643-3661 (2005)
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Application of MEMS devices using biocompatible thick film permanent magnets

RMEK, PEFIESS, AU, 0
R THAE, i iEE

1. AEBEM

mifbtEnETEFETalmicB T, fEEH, AR L, (Rl 2 A ok{z e
MEMSE 4, T2 Faz— OB LTNIEARMBEEINA TV, EERL LTOBREHY
e HRT I Farx—FiX, HRxaHTHELMHEREh, —# FIJL_. fatEAE /e Nd-Fe-BFA A 23 H
WhHEhTWwWa, Linl, #HEFREGE, MeEtERE], =—F 4 » Y REETCAEERNTOERICTY
WL, ThizxL, AEREAR, AEEOBER S FEAEE L TRKE 2 (B ha® 7T &3
i - R et R o8, FORIMICEGREERD,

AMHIC T, POl 2 SiIEH Iz s L2, AR Tco&BELEHoEkiZ L, B0
FNZHHEE LT VBRRKIIEHIL, FePt&®Z—4 v MIBEAR LA L—F & BT 5 PLD
(]’u]sml Laser Deposition) &% VT, SiE# E~OHEFE - JEEZ L Y Fe-PtREH OMER A B L

o BRIz, IR TEE TR ARSI (P, BT 2R Yy MEER) AT~
LL ff} L, #iflle s @aEoRBEEBE LTS,

2. BEMRE
2. 1 FERRP

Fig. 113, RRIEELH IZSiEMR D & FI8E L 721 pm/E OFe-PRRER .rfm BEHETH5H, Fig 21, #HEK :
Fe/(Fe+Pt) #45~65 % TEAL S H{EH L /-Fe-PGREEA ISR EIZ X Y Mg+ 5B G %3 2Dy — AT
FRLTWS, eitHEELAVWiRE, oldFe-PtRMH OFEE L - iétﬂi:;siﬁ;“r;zﬁ*f:fﬁ-r;:; ZE kT
B (Fig. 1), AZHBEELS L OOSEEPT LY 8Eh, HEERiCSicENAFE LA ERS
HEERE o, AL, BEEST umPA EOELERFSZ L L0, BERINZECHNEIS A ES ) X 05
U, PIBEL/-L BB TED, —F, FeRARMBERDILALRIRENBESNDS, ZOREE L
T, PIERREN DL DIy, BEFHEMESTREEDOER (FZIE Felr V4 F) iEZ
Lo b, SEHEEFICMFIZEDLITETHD,
2. 2 HWEEMH

H B L 7z Fe-Pifalid A1 #iH5(Fig. 2 : 3Flo)Z600°C, (REFIER305 TEMAM L1255, RAI—FHAE
AL, BATHI kKm® (BH) w Rt 2 E&2HEELE,

\

Fe-PtFI B AR SiEiR

L
=
=

o 8k
-ﬂ- ‘JIﬂF rs,J.. A 3T

o ik aR a

=
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T
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1
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=
T
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Q
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1

Tl BERSE D IGERE  m]

=
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o
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Fe s 4 ik[at.%)

]
=
Ln
(=]

Fig. 1 SiEh7 & FIBE L 7= Fe-PAREA MY Fig. 2 FIBEIZ RIZTFeR AR L BREOEE

4

3. BEXM

1) A. Yamazaki, et al., J Magn. Magn. Mater., e1741, 272(2004 ).
2) H. Aoyama, and Y. Honkura, J. Magn. Soc. Jpn. 20, 237 (1996).
VPEFIERE, HARSEREEE 29, 1(2020).
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Citric acid-contained porous magnetite particles synthesized by spray pyrolysis

T4 8T Ivl A F— MEHEIFER, HAREE
WRESEEKTE AR LEUTER, I TE—

1. HEEH

FLBEAIERICB VT, BB T (7 P~ f PR R¥ 4 ML, FZ v FUR)—RT A
OALFR R REERE Mk - & L TR ES B TS, WigRICfER s a3 & L TidE 4 #
EHRBHHN, Ll T BRI L EMROMIA N T2 0REH S Z LGS TNSY, EH
HEMEREMEROE T-121E, A ORESFFIC L > TIRiRSS R bW s 5, ERITHEEREBI T Ok
oA R0 X T D88, BEFHNEIC LRI 2T, ZoEABEFRITMEIC R E
{2D, ThETICH~IZ, BEASRELZHATIZLICL-TEAEO- T F 7 A Flhi +OE
BT LTV B2,

I TABFE TIL, "MER LS VT, HBRENZ 7 — i L BEES A ERAT A Z It L - T,

ZILE OBEMERRL - NICBHREE REG T2 7 o BANEENo~ 7 R Y A MR A&
Bt A2 & EES, ERREEOEMET O L EFBRE L,

2. BIRKR

2. 1 VIVBREEABEIITREA MHTF
0.1 F 7-30.15 mol/l# = - EE 0.1 molAfSEEE: Nz TIER Ll
FHEWB(CAFe=1 £ 721315 % H\ T, MBRSMSR AT - To(NBYF
DIRFE150~400°C), D%, 15 5i- PR 2 IS8 ES T F(Po=10" e '
Hatm) T, FAEE G TEULIER00TC, 10h) &2 {T- 7z, BULERR O b
L - OMAXBREIT ORRD S, BRTIE 7 X5 A bDDRY,
E 507 — U = EHRFI T O REDIZHB VT, 1400 Widambiciine)

cm iz 7 = U OCOOH i th K O IR Frifc=0OR @At 1! {&Tk??ﬁ,tf: f.-;];-h.; J:;U{.%.P,I /ﬁfﬁt? 7
BTEEZ )b, =725 A MRFPIZR = BRE — o AR G I S R
ENTVBZEdbiot, %k, FH2OERE THHmE L
DFERLL, #HEFREFTIZaord+L42ATHD, BIZ
CAFe=1L5SOBEESILEBLEZ ]S = L Bbinotz, LILEM
EicNashE s ToBokiE G cE 5B Ths L EX
Lhs,

Transmiltance (%)

ChAFes

-

B2 BEERR T 0 Tl R T TR
&4,

2. 2 HMMWMATOESSSURERETE

CA/Fe=135 K TLSDHGICRH b o b Fofafig bl T UIRFF DX, £hEh19.1, 51.5 A-m?kg!
BLUSS57, 024 kKAm!' Thodz, Tz, MBI 22K 7 7 o P APITaHESE, ZZHEBEE(100 kHz,
125 Oe) F COIREE(L L ORI E W 2=/ R, CAFe=1DE51329.5C, CAFe=1.50O5G
BOCETEXRZ 7 o h LAOREN LR Uiz, SMaERICIZBCREE CRE ERBLERED, 5
BITHRBRIEEOBECIRE 2L S8 5 Z LiIC L - TN EROBRIEEOm 2 BIE TS ENH 5,

3. &k

1} J-G Ren, P. Seth, H. Ye et. al., Scientific reports 7 4537 (2017)
2) M. Hashimoto, S. Takahashi, K. Kawahara, T. Ogawa, M. Kawashita, Adv. Powder Tech. 33 103412 (2022)
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Development of MRI-artifact-free Au-based alloy

PR R il REOFERE AR Tl 9l O, HE H
RO TR ACKEESELTIFZERT M 54

A1
EER AL EIRE (MRI) OK A0 1202, EENOGRET S A A L £ o E RO SR LR (xJ
ZIERTLZT—F 777 b (A8 BEBRZTOND, T—F 7 7 7 FOBEEICITAERR L F%
W?‘-’J—S‘ppmt?)x\-a:d* TFAL ABPETHD, £ T, AR CITEEREFERNEOEETETCHD
(—34ppm) A B LT 2, wdi-9ppmiZiEEl LI=T—F 777 b7 ) —E540OREEBIET,
2. BIRAR
2. 1 Au-Nb-TIEEH L UVAU-Nb-ZrEE D& (Nb: 237ppm, Ti: 182ppm, Zr: 109ppm)
IHETICHB L TEZA-NDG &Y [CTiZ T 5 2 &0, MMM L LZAND-TIiGE&NE5

N, L CTH RSBV RBFTZ IR L o, 22T, TICHEX TRILIVETZR TH S
IR FM LI AuNb-Zrg & 2R IE L, Zo8&R, MRERBILCT—F 7727 7Y -8
Y SHZE, ArNb-Tik FIREOBEE &R I 5 Libhot, LinL, EEMESET ST

ZeifRinEE MGl 5083 H Y, FOERELNATE&£OE X [ZAu-Nb-Tif ﬁJ‘ D HiE< B L
B, IR ESGEO H TTid Zrio BT 2 S E S A2 -z,
2. 2 A-Zr&ESOFMLER

1000°C T & 1T - I B ZrD Av-Zr S & & i< R, BEEER - &BMES®ALZr (Au-10.47r)
O TH B A-1Zra & b AAZIE 4 E Trl X2 IFELE T3 1ppmAl#E TH- 7. FORAITAWZr
Oy FI-1Tppm E RN Z LIZH Y, EHICHEZAEEOMEO G EEAELM-L 25, HiEnEH 0
NHZLedbinoiz., LinL, Au-104ZrLl EOEECIE AwZr, AwZr, AwZrl Wiz REEGS
DEPLRLEEPIER SN, FLOREERLEZ L6, Akl A%SonERTERNLAZS
43 0D B 1L DRIE & R L 7=,
2. 3 AuERLLI2RE8E0AMEMNEERE

IHFETORFEALXGED
96, BEREATE TAORETR
L3 AE8&IcBWT, koL

=]

= I
{b & BULFRIC X 0 FIHEAR 2 2 8 45 beyedd I il _[Ir
(LSEHBAITRL D D0l = | T l
= -9ppm
HzE 1R, SRiIRPO £ 20 4
6 &k &Iz, 3 3 RO S — Au-Nb
b BAALERIT X 2 HE R R g =0 4 Au-Ta
£oT, BERIEEEZRFLI D é 3 - Au-Ti
GefHICRE L, BReyRHE 2 ~ Au-Zr
R T % T 5. %-50 1 - Au-Pt
£ - Au-Pd
3. HEH -60 . : " r - T
1) Shihoko Inui, Emi Uyama and 0 10 20 30
. A ) ) Content, X/mass%
Kenichi Hamada, Biomedical Physics
& FEngineering Express 3 015025 H1 Au-XEeoEfELE

(2017)
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Research of unstabilized factors for the Au- and Ag-based noble martensite alloys

WMBRFRY, b
WRULERY, HpFHs

1. HEEM

AvEB X UAgli~ AT 4 A FAERIBEHAITE A7) L RAEMNNEL, BREEDREERT
ETHHLNTWD, ARERME L L THNRE IR TV DAu-Cu-Al L [FlER, Au-Cd, Ag-Cd, Au-Cd-
AglZW T L RHE D= AT b FEETH Y, Au-47.5at%Cd-v al.%Ag 1Ty < 4100 FH ATk
TI250 KL, E TR B A BEMETHEET S, Ll HHEBICLAELEA, & L IXHEERICTIEH
FMAHE, ISHBRANENS, Y R4 E CliAw-CldAgE E&OI B RBOERFES LM
RO BERIZ OV TR S 2 b Ef AR XB AT R TV BB E~ LT o3 MARRF S
LI, Aurich TEAHSB2AEE ZFFORMER L DIE L TV D &S,

SEliZ, Rietveldfth THOHNIZFRME T A —7 —OEEE AV, BEET L oROMAAEDE
LR OREFO BRI W T REIE 2 D =,
15Ag

2. HEAE
2. 1 Rietveld@fiERNEIND, HEBFRURTFOEHEOTE
Au-47.5at.%Cd-x at.%Ag (LA T, xAgk it+) &&0N, kA IFE

Au:Cd:Ag=1:2:1Z/526Agk . ZOMAIZH L TAu-richTéh 5
15Ag., Ag-richTdh 238AgIZ W T ORTRE R &7~ T, FHEFHA a2 LD
HuFEHREEEIO L S5 1td o, BL, ZOROE T EITFGEE <
FuH A4 MAOLOTHS, AurichliAu, CIBEI EHTEHA b, 2 ' P
NENOILEOTRR G2 9 L5 1cAgh3 i LT A, [RIERIC, Ag-richit m w

Cd, AgD A MZAuASH LTV 5, HE#ESBET S T#0LEIRL I |
DY ThD, m
BT 2 ROAT BA-CADBFITEEOMEN GBS 12 <, Ag-Cd  j~

ez LTnweELILRS, LL, BECEOE#REZT TR
26AgDERFIRE M AFEM ISR Z 2 OFIAMARLSET, BB EMIcBT AR
FEEOERCDNT HZH<A BN H S,

1 BHET L TROLR

B TR OM A 15Ag 26Ag 38Ag
Au - Au 0 0.015 0.012 O c
Cd-Cd 0 0 0 ij
Ag - Ag 0.0125 0.01 0 O A:
Au - Ag 0.0375 0.025 0.038
Au - Cd 0.7125 0.475 0.228 O —
Ag - Cd 0.2375 0.475 0.722 i o

HA b E D HIEHRMEME
3. BEXH

1)Y. Matsuoka and M. Fujita, Materials Transactions 57 (2016) 624
2) S. Miura, F. Hori N. Nakanishi, Phil. Mag. A 40 (1979) 611
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Deep-red phosphors based on 3d transition metal luminescent centers toward bio-compatibility

(LR FBEER TAiF oo, ussER, WlC—Es, /ARER
i ] RS AR, e T
B KA LA, IRfneE

1. BAXEH

A, SRR OREE, FHXOERE, 7L Thf CRERELZER TS LI, TH] BAOR
L EEICEbIEERATH S, £, HREE600~900nmO R~ 7R il 3 A4 A H ol
AP E N Edd, MEROE] & LTS, R~RRAEEORELZ R EITRAOE DM
kumﬁqmﬁ\ﬁwwwﬁﬁ?ﬁmmmmﬂgﬁmJé\wb@éﬁﬁﬁﬁﬁryyfmmmmﬁ
SN TWD, A A4 A= ZIGH T, EECHT 2BE0NMIEMENZ EREE L,

O, KFETHRETHTAI R Fo b ‘Iﬁut%‘;’)*%ﬁ: ﬂ}’,lrf‘;;tf'ﬁﬂ:”"%'?éb n, £ sﬁ'“?ﬁd’b‘
BT A48 3 38 Pl A AiFe, Mn*t, Crtd ., BIEMIC B ER230ER SR AT (i’o & bLAF

MThHs, RIEHLEZLE LTLFOEERRBREN THS Z EhbRWERESHNIITX S
AETIE. BEEOHMBLTEETAI R F U ARFeH, Mn*vE LUCH :ﬁ.)‘l_'f*'f&m;ﬁ;’-f-iﬁfﬂ:fff]
EBEIUEXNA D= L0, T LTASFA A= VInHE R L-AKRSRGEOFTRICELD

FHATE,
7z ALFO:Fe™ ALFOMn** |
2 E:I'J‘LEE% | (= 2540m) | | (o= 450nm!

2. 1 FLEIUE)FILZBREOMSRE)
LIALOs#ER D T I L EE Y F 07 LT ED 7
REBMLEZ v RF—7TTAICBYF UL
(ALFO) & f:{f L 7 A Fe*, Mn*i L UCH ko
556 O 745 & CIEG AR & 17T, 3 / P
HFuloA A ERERICHEN2RBEN R LI, £ | (hyy = 570nm)
Fe**[2690~730nmiZ 7 u— FRRE— 2 b i :
A% %, Mn* FEe60nm I iz Bl gy B —
Lo, FLTCAHIT06E TI6nmiIZ E— 2 ko
AT AR E— 7 DFREEETR L=, Feit, Yo o1 e e o

Mn*, C*@OWLThodkdiA 44, ALFOR:

d £ DR R 2 {1 ALFORHEDFe™, Mn*, Cr*dFR Ok
KT, MWEAHEOEVIRAEFRE LTINS D 3 B
TREIT D,

™~

KRS EE(ALFO:0.5%Mn*)

2. 2 KESBEORE
A FA A= FIEM%ERT A2, H6X(~450nm) Thbik
23R HEZ2 ALFOMn* HE (R & ~— R I KR ik 2 R L
foo HUEEREGREORBRRREC T TMERH 0, SEGRO 98
. R & & BICHRRFORREGRD B 525, Bhild
!Hi:.J: NAREAIZENET SRR T EEOMBAFRETH - =,

Under Vis. light Under UV light
(302 nm)
3. BEXM B2 ALFOMn* 3 b K % 4 e
1) R. Kobayashi et al., ECS Trans., 88 [1], 225 (2018). DN ORE T
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Development of artificial human tissues using micromesh sheets

Bt AHBIERT KM ARE, 5T
HORER R AR TR B AR, 8 RE

1. #HEEM

RN ORI R A DR O/ SR D IS L LTS, A TR G 2 Lo BELiHLRk
EERT S ERES TR, AP ERTEREFARESBHER~OICHBMFTE 5, BED
B CIERIT X MM — MMIED THWEOREN WL S ITEEIC D85 L8R H D, £,
NIz D X THifa s — b & L6 ThRBSIINTEOMI~0BER - RRIEEGEET 3L R5A
BEMED D 5. £ ZTHIRE OIX, URT, 2o, Mila~omEE - RRUEEICLEN MR — FOME

AL

2. HEMRE MRERRLRED
2. 1 RYIRATFLOWHA v 2 THEHS

hi-#igs—+

HOBBIEA HOKRE VA v a— kO
Ficfedi-, RmENAHa0, Bl v
val— hOTFIELT, TOMICHEIEA Ay¥av—Fh
wira [T (B k), 3BH, HRLE g
MDA A v oo O H S, Il — AR
S, B B ol T s — Fo—is
OEREERTHS, Ml —FIA v aT
fimEN TWa-htRThoT-, EEMEED
faE, HEETLHLTEREAZEIZLY, B
WS % LB SR > — 2B B ICERT
HreMiTa (M1 F). oM — MM
EFomn s gE - FEIH STV ST A——
W, HMRLASE D LR TEEEIR TS,

B1 #WOLETTY., #HLVEagE

2. 2 R — MEWTAL AR
FatoMifas — b2 TLEBICERTE
AL 5, kT S AR LE (22),
Ayia®fid, B L BRo2EEAFEL,
By A o (THEEEMERENFDA v a2
HHEO HFFOEHER S A TVWS, ZoHil e
— MMEREHT - 1ERT R 2 OF ALK M0em T4 Y22

THZERAHOBETHY . BEERER 2 RIS — FMEBF A A (ERIER)

KFEERIZLD, RO bELOaZFRL
— g AR T HEE L TR Uy,

3. &M

1) Hori T, Kurosawa O, Ishihara K, Mizuta T, Iwata H. Tissue Eng Part C Methods 26, 170-179 (2020).
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Biocompatible magnesium alloy with high strength and deformability

INIP NG N =1 g M
RO TR, MM

1. AREM

Mg&@&idmV VERBRME, hEmfioan-rr FE#EOMEEZF L TED, £k 75 FE
ELTORAAEFESATVWS, FIcMeg-LilkS &1 B Eh Th v B ~0 e Az 2
A, FOIGHOTESIZIE PR E R CoF st @i cHET 2 4B R, H 5, KWFFE T,

Mg-LilE &0 L TRMLEL L EXOT A LIS
B B HEHE DU % A 72 1),

2. MERE

2. 1 MO SINEEgETFNE

ABFIETIE, Mg-14mass% Li-3mass% Al (LAFELA 14365 &)
Rz, 1z, LA143EE&Is BT 55 RE R O 2l
BSMHETAE R T, R IR PP S D e AT
L. befehysinsasi o et L o S ElR s D
ZEBH LMo, H2iT. 5T3K. | h TOERLE(@ :
Ay, O 228)% 5 L7-LA1435 &2 817 % Vickersil FE
ML EEFEEELRT, ZZComIizik, EXOFANT
HETHDF v 2N A NEESE % vz, I C&orghn
VRSS2 Z BB LMo, Fi, B
WA T 0 O M OB ERME S kST,

2. 2 fHiEsasR

573 KE 7211523 KT1 hOELBR & B L 7=l Kem L7z
FUEHT M L TWAXSHEET 21T - 7=, T ORE., HikR1.6 nmik
FED R WA L TWhWA Z EBH LM IR, E i,
RO R T 5 WiIRBVAERE TiX, FORMMESR LY
TEICEWE &R ERE, ITHIcx L TEBSDfFHT
T, YO 248 A LB EHIE B RS pmEL T
ICE THAEESh TWAZ LG B kLD,
AEEOEN I FER T EVOERIC XY Tk L7 SR RS
L RERRLIC L A b O THDS LIRS iz,

3. &M

1) T. Mineta, et al., Material Science and Engineering Technology, 52
(2021) 339-345.

2) T. Mineta, H. Sato, Mater. Sci. Eng. A 735 (2018) 418-422.

3) T. Mineta, et al., Mater. Sci. Eng. A 773 (2019) 138867.
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Synthesis of Ti doped ferrite nanoparticles and heat generation properties in AC magnetic fields

M TRAY RERAEMK TR SR, AR
URIERHREA Y AEARRRETORERT T, BUFASE, IS~

1. AEEM

BAE, DABRIZEITAIEEEOMBRIEL LT, Bt /2 AW RANRIERIESER Eh Ty
He ZOBEMEF JRIFE LT/ 351 MFes0)D3FH SN TWAHMH, %JJmeu#% o 1Y =)
TEPEOBRICIRED L3 3 & HfaltEe, BE#p+aThuvEEdlmmgEhTtund TABFIE
TIE, BWE AT Y S ABEFO TR LT T4 b(MgFe00)IZ 3 B honm%mh;WAH
EROBEOGBHBE AL E85 2 & T, MgFa0uD ¥ = U — S HIEITE 2 Z LSBT
B3, MAT, TIASATNAZ L bEHEE OSBRI L 0 BISOERICEHE T 5 kM
L5, KR TIE, MgiFernTixOu(x = 0.00 ~ LOO)YDIFSIEHZ BT 5 B ORE LT~ T,

2. BARAR
2. 1 WHFOERKEFHE

EHESOREIC L R T O AR ETT- 72, T THHOMMKRIZA S L 5L FE R DFe0s, TiO2, MgO
EHRL, OIS THERES L. F0O%, SICEZIF TREPT730CT20MmEME L=, &iZ30
Sy @ 5 W TEHRE L=, BRE %, SICEXIF TR F1200°C Tlis L UeRFRIBERE LIFM 5 =
& TalEHERL L oL ERGAEH IS IS E(XRD), EEAE TR SEM), = 3L F—45 X
STHTEEE(EDS), MRS T B EEH(SQUIDNZ K v ot L,

XRDSHATOFE S, 1RFEIBERE Tllx =0.00~0.45, 68FHIHERN Tidx =0.00~0.600 i Tspinelf Hifa D
B E S, £ r;, IRFRBERK Tldx = 1.00, 6MFHIBERK Tldx =0.70~ 1.000D§iPH TspineltH | 2N 2 MgTiOs
OARENGEO b, SEMBIEIC A, 1RFRERERR THE B om—~3 umD R E Tho7=Oizxr L, ol
FBERE TIX1~S umfEE Th o7, Limidi-T, BERKRER 2 8- h DR R 23] & h i Aok 123
BohAZ L ghotz, EDSHITORENLIL, WThOREHIBWT HAERxOBINZ Ly, Tk
O 5B L UFeROMBABFED bhtz, £, SQUIDZ W -B{L-REME TIX, wWihoREick
WT hx =045 TRBBIAME L L TEEARS6 CEDF 2 V—E2 R Z LBHELMIC -1,

2. 2 UKHWIBPTORBRES
RE RS Az L, HaEREEKERAD
AEFT R SR A T, 100 kHz, BERTREE125 Oed

SIE TS A B L, RES (ks 7 o —7iREC E1BRAERR (125 Oc, 100 kHz)
LD~ Lol RENARAME L LTl Y = st x i B ZAECC)

) — A Hox=045OREHI BV TH, BERISRIZ 27 LEFRIBERR O (iR
b o105 FiMHE HIF LA ERRL TV AT (F1), 0.00 RE 1543

ASHITSEEESER PR HVTREE LS L, ¥ 0.35 6.76 6.96

RS O R B A Ll L T BN B, 0.45 RE L BB L
3. &FXH

1} R. Vijayakumar et al., Mater. Sci. Eng. A, 286, 101-105 (2000).
2) T. Shimizu ef al., J Magn. Soc. Jpn., 30, 166-169 (2006).
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Low temperature synthesis of alumina coating having bio-compatibility

WX, A, JIIORE, SOTHE. AR
TR T A, Bm

1. HEES

a7 F LEEERET S a-ALO:ORELIEEIZHN1,000 CTLLEE &V, RFRETIIINETICY
Mo FAGETHFREE U TR L aliBi s il o AR BRI L7t 25, 500 TLWwH R
THELEWVRE Ta-ALOKERIFHEMET 2 ZLE2RWELTERE, —F., ZOREEREZHWTE
L= AR R00°C TEMVILER L T b5l LAy, ARBFFE T, Ga(acac)s & Al(acac): (D HilE /K ik % il
BEARZ = B3 LSMCD  (Liquid Source Misted Chemical Deposition) {521 0, SUS430HE 4K FiZ -
GayOy, Gath— % AITEHL L7 o -(ALGa)0: & a -ALO O /ER 23 7-, FFELSMCDE L AIZE
ETHE LT, BEERT I F—2 B TRESEREI X P EHT 5 2 XL BRI
EHOmER QkViem) #HML T, S A FEEREICHEIES Z L THIRZERT 2 HETHS,
2. AEMRE

Figure 112500 ‘C T{EH L 7= a - Ga,Os O XRD/ A ¥ — o L #ESEMB{§ & 734, #iEOE B LU
a - Ga:Os D iE M LA RERE S 4, FRZ(104) i I EERIz AR L Ty v, BELSMCDIE Tl A gL L
B BEET S5, SUS40EMRAMEER L L, RiEZaF ¥ AEEEREH O EARERE L.
LIRS FET 5 a FaOs £ 211 a CrnO: DO S EA2 5| 2O CTHRE L2 E2 0N 5,

Figure 212500 ‘Ci5 X U600 C TIER L 72 o -ALOsHEOXRD/ S 7 — 25T, o -Ga0: 5 & [FIEk
({ZSUS430E4R & fv 5 Z & T500 CT a-ALO:MBE O SkITkE Lz, X#EHT v — 7130104 L
(LNOEDH DO THh-T=, ZOFREITANEOMEm E—BTHZ 06, a-ALOMERRE L SUS4305 4R Fiz
AL TVWS a-FeOEolf o -CrO:D S L5 MO THELTWS Z RISz, oM
MO TEMBIZE L v | SUS430F4 I IEFE A3#9200 nmD AL-OF &l dh it I FEE L TV B Z L VR
ahiz, FEEBERAEIIICOEAEREEL, FRLAEEZEHRL TWAHRENESRH L Z LR
M Ehiz, £72, 500 CTER L a(ALGa)OEBEOXRD/ ¥ — 2 L 1 | a-(AlLGa)ypO:IEOEAIZ
BWTH, (100E L U6 LELMICRE LR T 5 Z LR Ehi, AEIZLY, a
-ALOBIR A H E T 432500 T2 W\ 3 IR TRk L= Z L ISR om E~2kdi s LB Eh 5,
Z OFERITERIZSUSA30E H = Z LIZER L, IERiIC L » TSUS30KRmICE S iz a 7 - ¥ A
HERE{E(10D)E (a-Fex03 & a -CnOsIZ IO AN K E LREIEH-TWD LERIN,

b — fil =0
= = SUD==TiIm
| . 2
Q, 2 2 -
r E ; s - % g i
* a : p - 3
! g % o
3 @ x "
»m » ™ w0 0 o w0
20(deg.) 20{deg.)
Fig. 1. XRD patterns and SEM Fig.2. XRD patterns and of
photograph of gallia film alumina films after annealing
after annealineg at 500 °C. at (a) 500 °C. (b) 600 °C.
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Development of an ICP AES/MS simultaneous analysis of single human
cells applying infrared desolvation system

RO TR ACKPEEDARIITERT Kl maE, #OHEE, fAthek, dhErRe
HRIER RS Bt auARiil, FARTH, HEF
BUL SR ORI i v 7 — ARG
BT ERE RS BT TR —

1. BAXEM

DOHBIZZENLWMEBECHEORRBRESTBHIATE S &, BEERLAEOSFIZKE CHM
TELHLMEENTWS, e /N—7TlE, H—HlRoORmBRECESIrE N E L THla—#E%E
HELEHEHEHNTOI F orOiEi GiEh) 2BsEES~7 7 A~ (Inductively Coupled Plasma: ICP)
PIZEATD, Fer7 Ly FRBBEAEEZMBELTEL, BHOKZEITZXv0AERLE-TSH
WREERTORRAIZE S0, FaF by FORITHIZ00 mOMBH TREERESE, TOKER
%100 mmD#r HR CRERE SR TERET H, Zhick v, HirdSocE DS 5 IX1004ELL B L iz,
BelZoREXICPEREB LUHASIVEREICEAL, £ FoBE-Mlasi&{ToTE, Lil,
EROBIERERIICBARA . — ¥ —TNAL THRNON RRESY LIF5 2 & CREKATT-T
Wi T s R AME <, MRS A1 Eb 72 0 0. SHIRRFREE IZHIR S Tuviia s, AR A R
Fo7Lw b AEsieE 2 s L,

2. MEAR

AETIE, Fo7ly MREEEANEBORKEZ RS T A0 L, MHICEELI00 mmoHRIER
E— X —%EELTIY L FIAALLy TR Ly hORITRE LICEL L, 5 AT ILEE
AROFRFENINL ETHH—F T, KORMEREEFRBEITTEE LY L3l Lavwizw, Sl
Fr7 Ly hOMEKFELLTHATHL EEZLNRE, A4S E—F —ZIXHATWNO a5k
—H—FHWT, MlazgELvwFe by FERWTHEBEROEREIT> T, FABRIRL T Z 2AF
OFFEEA50 mm, MBEZ100 mm, Fu 7L v hOFHHEEEE200 Hz & L, 1020020830 4 88 L
TR ERAHEL T, FAREERCRHE S OMEE L RSOOSR E2RIE L=, MlaE ICPiz#EA
THERTIEERASS, RULMREZ2ERIETAERTELR, FIC, B -HPORmBENLE
REOTEOERE —EORETTELRTEHEICHEL D, BLERRERIET 0T, Kl
RIS, BROWEZRRFHZIT I AT ADRELT o=, ZhiCkY, EnWFAFIvrL»
CTORITE, R 0ETo/nAF oo 7B TE S, BRTE, REHERBLIUREL/E
BFARSEEOMEL, hoEHVWTHLARESERIC>VWTHET S,

3. EEXM

1} A. Montaner, Inductively Coupled Plasma Mass Spectrometry, Willy-VCH, New York (1998).
2) T. Iwai, ef al., A transient signal acquisition and processing method for micro-droplet injection system inductively coupled

plasma mass spectrometry(M-DIS-ICP-MS), J. Anal. At. Spectrum., 30, pp.1617-1622 (2015).
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Estimating the Degree of the High-Temperature Damage to Rice Grain Ripening during the
Heading Period by Measuring the Spectral Reflectance Spectrum

BREIEASE, /b Il, SUFRA, RIS T, AR
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AL
2. BFRAER

il BB EHEOREOR LD (HEIFL GHEEH ) & [HEB L) (@il 8B iE
fafl) | O25FEE Ry MR L, HEEO LSBT TR DIRELHEATTY, HEEdoRREY
EF— eI UAILL LT —F LB OBRRERIER A R L. £ o5 R, HEH0462.4 nm
£469 nmD2FE RO HHEEZRH S Z T, BRI L Y INERF ORI L OMICH B
M b, E BB S B AEE] (Normalized Difference Spectral Index; NDSI) £ #firas b 0[]
fRIZHTH, 488.8 nm&532.8 nm D4 A% AWV TR L 7-NDSLss s m, 5228 sl 2BV Tl b A
BERHEEAEON. HEE0462.4 nm, 464.6 nm, 730.8 nm, 735.2 nm, 737.4 nm® 5§ O YR H
MWD Z & T, WEURHTIC LD HERFORBELE & ORICA EARMAEI G Shi (K1), NDSI;
L RERIE L ORMRICHBNT S, 4624 nm&495.4 nm O4PERFEE FW TR L 7-NDSLg.s am 4954
s BV TRLAELHBAELNRE (M2). ZhooffRLy, oY s— ey
IR DGR ROT— I LY, O SEBRAEREEEDO TR METHL Z LBHLD

[Pl o ¥ rull
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A study on the H: concentration dependence on Si surface flattening process
utilizing Ar/H; annealing

R LEERY T g, KAEE 5B
1 e S R 220 v TR S R

1. HEEM

LA, RRRIEOmMERIEIZ M 5 MOSFETOfMIEIZ X %, FEHGIIMOSFETIZ 511 5 7 — b ifigiEo
R I e, SRR TR T L~ RIC X 5 4 — ikl Sibi f b o fptEm B EE & A2
S T3, FHZ, WEHIMOSFETO ¥ — Mgl & L THAESE (high-k) #EA HW =856, £k
BAREILIC L D SIOMBE L R W HERBE TH D72, SibtiFEmd &/ — ML ORm & 720, Sidkk
FHAOPHEESHRD THE L A4, 2 E THL T, Avd9%HFE X L U 1.0%HZ5 8 & P # AL ey
(& 0 SilbFRm A EF S, AvL0%H IR P ELERZ L WRMSZ 7 3 20,057 nmPBH Lo Z &
FHELTVWA[12), 2 TANETH., AVHLBMBEERTPICE T KB REX0.1%~ X 5T
EEH LT, KEREERFEIZOWTHRHZITo k.

2. AEMRER
2. 1 ArHBNESIEAREREFEBILIZE T HKEREKFHE
Bz, —HEAY 22 RTAN % LV 7= Ar/0.1-4.9%H2 37 71

SOPBVAELC X B ST T L T 0k R &2 1T IAS———i=t=5 ; —
% OSIEMEE T 7 % A& AFMIC X 0 i L7k S k. e gy
REaT, BULEESRMFE, 925°C10minTHY , AFM

REICEIT D A% v ¥ A XL5xSum? Ch 5. fvn  E 0.10| {As-clean (RMS=0.093 nm)
HEBHKXPOHIBREZ1.0%500 56 S 6 2Kk & E = S oy

0.1%& 752 LT, Silkii#EEIcHITHRMST 7 F E

A1£0.057 nm#> 50,054 nm~Z SRR HZ L8 8P /'/‘
bhot, hut, FESTOKEC Ly mEEKE € 0058 . . ...
DRBIMA BN —~H T, ABRRESE HWEc £ ey k] Gy

BRI HAT K BSIOT y F o S Bk, sits &

WEE T 75 AEMASE DD THL LELLN

5, ArEHKPENERIC LY T L~ A Si 0 1 2 5
WFEEDBHFLNTWAEGODRMS 7 7 4 A [10.048 Hz concentration [%]

nmT& Y [3]. ARIFZEIZITAr0.1%H: TR 5 24

MEC LD BLRESIEERTRRT LA FHA M AVHEOBESI R E E FHEkicE T 5
EHEER L ASOERETH D LE4 D, JORMKE KIRREERFEL

b, ArHBVABRIC & ASiFi & Eilb 7 o+ =

ICBWT, KRBEZEMTEZLB5HTHE Z Lo,

3. BEXH
[1] D. H. Han et al., IEICE Electron. Exp. 10(18), p. 20130651 (2013).

[2] S. Ohmi et al., Jpn. J. Appl. Phys. 59, SCCB02 (2020).
[3] R. Kuoda et al., IEEE Trans. Electron Devices 56, pp.291-298 (2009).
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Integration of Thin Film GaN LED and Heterogeneous Integration

(BR) 74w A, KR HE

KBRS T2 T2 R« A FTRERFRR, e #R

1. HEBEH

- SRR R - B v VAT ANCIE R A I & L TGaN#IELED MBI L 2
O/NBURIZI Y #A TS, B ) S LEDRE 2 Ji L TRMERK LIcBEAT A Lickn, BEH
Bl - T R L OERUEAATREIC AR D LIIT/VIUE L TR L A2 B, KFEMBTIRKRORAT v 7Tk
DR BV VAT AADIGHE B LT : GaNMEILEDD 1) HEAHARBATE, 2) 2tk w7

L 4558, 3) s L R, 4 /R E, ARETIR—EOSEREORREE E L HTHRET S,
N#BLED

2. MERR
2. 1 GaNEELEDOEAHINTOMSE

GaNMELED % FEE4 oAl 7 & BB L AR BIcE5 A2 HuFiciEs
TAHEMAEZMZE Lz, X1 ICSid EIc#E4 U =GaN#IMLED @ W i 8 1
PAINSE (SEM) @454, ESREICHBEEZ L E0ESARIZE LN,
F20ESiE LTS L GaN#BLED (40X 100 pm®, E &2 pm) O fU4T
REONEEMEER TH D, BNEEIZ430 amTH S, Ei—EERM:Z
L, Sikt EIZESHOMENBMER EOSELRIFTHLHZ L E
FREEL 1=,

2. 2 GaNERELEDOEHE

RAF » AF 4 AMERICHERR 2T T b1 REERF Lz, Silkk
FIZS X4OGaNFEELED # 5 L 7=, FLEDOH 4 XiX40X 100 pm?, F v
3. 5mmOTHsd, B3RFvr2RTEICERELEATLEEETH
5. GaNMIELED# 8 1 L 7220 e 7 LA O sATEMEAR BRGE L 7=

2. 3 GaNFEELED & NEFBOEE

LEDXHNHE I Vi~ A2 H < FE L LT, GaNHMIELED & i
R OEME M Ui, SiZkt BIC/ER L7 bR Eox s v—7 1 &
F Ao 77O EIZGaNEIELED R #G L, MEOZHOBEME K LI,
FONFHMETHE A 47T, LEDOSITEEZ R L, GaN#IRLED
EERROLRHEER - ER LT TES L ERIELS,
2. 4 GaNHELEDOD/MEME

BFE—LBREFESTY VT T 4= AV F UV E2RM L,
X5 (Za1i0 Y, 6 SumO U4 X DOGaN-LED A SOk £ fiiik L 7=,

3. EEXH

1 pm
B 1 Sideth bicES L
GaNJHE B ED DT [EISEM{%

100 pm
2 GaNFBELEDATAT
B O S A R B

GaN-LED

®3 2KGET LA D
A

B4 S E/HILED
I T

5 pum

A4

[ 5 GaN-LEDA t#®
SEM{&

1} Y. Amemiya, A. K. Sana, Y. Nakashima, J. Maeda and S. Yokoyama, Jpn. J. Appl. Phys. 57, 04FC10 (2018)

2) M. Ogihara, Y. Amemiya and S. Yokoyama, IEEE ECTC2020, 1703-1710 (2020)
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Silicon Carbide Integrated Circuits for Extreme-Environment Applications

IS KT ) T3 A« A A WS FIENF%ERT, BA ff—EB, Vuong Van Cuong, H B i#th,
SR FRET, EE BRYR, TTRY BE

PEXHWTRAATIRAT RV —x Ly ho=s AL #—, HP RE, BB B E

FRFE o FEBE e M-SR, RE B, R BEEE, B R,

. BIREH

-t-“’%lfdﬁ— L7 ha=7 2O@EMHEEZ KEICHERT 5V a i —Sq FERREIC L SR RET
L7 ba =27 A (Bt > 2 MGy, Bi{EIREE >300°C (R KR 500°C)) OFELED TN,
WP — IR OREEROBRIPIEECR FRER CLEL SN BWERERE T CLEF i L
7 b=l RATHDH, OV bon=y AOHK L 2 HZCMOSEMBEIRZIC AT T, SiCO7 otk A
b, T84 A&, 7 — FECH S Trench MOSFETsHEZRE L - FFEL7Z, Zh HHiTEMA
abELZ LIc kY, 4H-SIC CMOSERPIRMAZ EH LIz, SEINGICK VS #RT /51 AR LE
R TRERTOILY ba=2 RZHRT 5.,

2. BARAR
2. 1 4H-SiC CMOS#HiEmE"

INETIToTEAHSICT /3 R « o AEMEHKEG L, EASICOERMB FF My Fr 7,
B F v VR ECMPIZ L 2 7 = AHEETERIZ £ 0 . 4H-SIC CMOSERPIBROIFICKIh L, £
300CE TOLEL-EEEZRLE,

2. 2 45— +BHEEA 70t EL4H-SIiC Trench MOSFETs? )

FREBEIED DIz, L F— FECES T o AEFREL, ZNIZX 5731 AEx T 7
3 ADETF ¥ FARRMH - FEFEREHETR LA,
2. 3 4H-SiC MOSHE#H{#H®

4H-SiC MOSFETs T® ¥ + U 7 B 8hFE [ 1 £ fiy oo i
Faitth, EIZHHCHHR RO TR L DTz,

3. #E .

AHFFED —ERIL R SR ZE (A) TP20H00252, 2%
#EFZE (B) JP1TH03253, [EERGFFEIEEIE G (EHFEILF
WFgesiiik) JPISKK02400 4B D & & J2h L=,

4. SEIH

1) T. Shima, T. Kai, K. Kojima, V . V. Cuong, T. Ohshima, Y. Tanaka, and S.-1. Kuroki, in preparation.

2) 1. Inoue, S.-1. Kuroki, S. Ishikawa, T. Maeda, H. Sezaki, T. Makino, T. Ohshima, M. Ostling, C.-M. Zetterling, Mat. Sci.
Forum, 963, pp. 837-840 (2019).

3) T. Ishii, S.-I. Kuroki, H. Sezaki, S. Ishikawa, T. Maeda, T. Makino, T. Ohshima, M. Ostling, C.-M. Zetterling, Mat. Sci.
Forum, 963, pp. 613-616 (2019).

4) T. Kurose, 8.-1. Kuroki, S. Ishikawa, T. Maeda, H. Sezaki, T. Makino, T. Ohshima, M. Ostling, and C.-M. Zetterling, Mat.
Sci. Forum, 924, pp. 971-974 (2018).

5) 1. Kajihara, S.-1. Kuroki, 8. Ishikawa, T. Maeda, H. Sezaki, T. Makino, T. Ohshima, M. Ostling, and C.-M. Zetterling, Mat.

Sci. Forum, 924, pp. 423-427 (2018).

6) S-I. Kuroki, T. Kurose, H. Nagatsuma, S. Ishikawa, T. Maeda, H. Sezaki, T. Kikkawa, T. Makino, T. Ohshima, M. Ostling,

and C.-M. Zetterling, Mat. Sci. Forum, 897, pp669-672 (2017).
7y K. Muraoka, H. Sezaki, S. Ishikawa, T. Maeda, T. Makino, A. Takeyama, T. Ohshima and S.-I. Kuroki, Jpn. J. Appl. Phys.

58, 081007-1- 081007-7 (2019).
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R—5 L) T FL—F EE
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Studies on environment sensor using nanostructures

AR LA R MEHET R

i ec, R #

KBRS T2 T3 A - A ARGRSFIIERT mIl SO, mEIE Ek, Sl &

1. AREM

ERBRTF /RAOREN AL ORmWEIGHEE | BT ORER T 7 A€ iy (LSPR) #FIH L
T, BRELREE Y —BLIUVOCH A= AT LAZBET L ENREREOCHEATH S,
IR B KA OERRERBS - PIXEREZ HVWT, &8/ KF-REICRE L cERo20L,
SRRy RO A AHT S Licky, LVERELE V—OMEXEE L.

2. HEMR

2. 1 B/ HFORBEMELORE

TR IRy FEEEE AT BTk
ik (AgNPs/SiO:2) ZER L7z, RPEFEEBRENOLAFT
(BRFRE, 7721002 )V —0Foh—8R, AT
L ABT v — SN, REMD) IT@EdhTzAgT S
R TG EOE, LSPR, FilifpckEls, REHED
PR L& RACHITHF L, Ak & aoEi
(Fig. 1) OBBEEZRHLE, GOELHLREHEE
BIETABRBEE=F ) L FF A RER~DHER &2
ALERTETE,

2. 2 FSAIRBITELHBRST/HTFOBE
BREEME L OBIGIZ X 085/ k& 2wt -
EeEo oM IAER S, i) BT RA2A
BRETHE, MTIFAwI ) —F—FHWE=T
A TFRARBIEY, (LADVERBR~LBTX
haZ iz, BUBAISRE LB TERE, 20K
B, BET=2V TR RACEESNDET /K
FHRERAETES - L EEKT S,

2. 3 JSXATYREBIZLBHVOCHMERL
LSPRZIFE LT 7 Ag NPs/SiOail T, VOCHR Sk
iz kb, LSPRIENE Lk RAE(T 5, O EFRM
LT, VOCKRHMBFAETH D, Fig2llrntT Loz, E
W (500f)) 77 A~-RJFICLD, =F /—LER
BrpEsREIC R LGS 2 LN TEL,

3. BEXHW

1) K. Ozaki et al., Appl. Surf. Sci. 357, 1816 (2015).

2) K. Hosomi et al., Appl. Surf. Sci. 427, 848 (2018).

3) K. Hosomi et al., Thin Solid Films 673, 52 (2019).

4) K. Hosomi et al., Jpn. J. Appl. Phys. 59, 015002 (2020).
5) K. Ozaki et al., Nanomaterials 11, 701 (2021).

6) T. Kobayashi et al., Quantum Beam Sci. 5, 7 (2021).
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14 days

56 days

Fig. 1: The photographs of Ag/SiO: stored (a) in
ambient air, (b) inside the clean desiccator, (c)
inside the conventional desiccator and (d) near
the ventilation fan. Inset shows the photograph
of as-prepared sample for comparison.

o6F T T T 1C T T T T ]
(a) Plasma 0 s ] (b) Plasma 10 s
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Fig. 2: UV-vis extinction spectra taken with (red
lines) and without (black lines) -8 wvol%
C:HsOH wvapor for the sample (a) before and
after Ar plasma exposure for (b) 10, (c) 100, and
(d) 500 s. The hatched area represents the
extinction difference A defined as the
summation of all differences in intensity over a
wavelength range of 400-800 nm between
spectra with and without VOC vapor.
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Four-terminal poly-Si TFT using high-k material and its application to pH sensor
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3. EEXM

1) H. Ohsawa et al., Jpn. J. Appl. Phys. 55, 03CC01 (2016).
2) H. Ohsawa et al., ECS Trans. 75, 253 (2016).
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Detection of donor electrons using CP EDMR in Si MOSFETs
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Fig. 1. (a) Setup for CP EDMR. A MOSFET is mounted on the sample holder and inserted into the cylindrical cavity of the ESR system.
Arrow B shows the static magnetic field, while the arrows By and E, show the microwave magnetic and electric fields, respectively. (b)
CP EDMR characteristics. Qutput (differential) spectram measured at 27 K with the magnetic field B parallel to the [100] direction
(B[ 100]). Four satellite peaks are assigned to As donor electron spins, whose signals are split into four due to the contact hyperfine
mteraction with As nuclear spins of my=+3/2, +1/2, -1/2, and -3/2. (c) Integrated spectrum with respect to the magnetic field 8. Inset shows
the spin-dependent recombination by defect-As donor spin pairs.
1) A. R. Stegner et al., Nat. Phys. 2, 835 (2006). 2) M. Hori et al., Appl. Phys. Lett. 105, 261602 (2014). 3) M. Hori et al., 4ppl.
Phys. Lei. 106, 142105 (2015). 4)M. Hori et al., Appl. Phys. Express 10, 015701 (2017). 5) M. Hori and Y. Ono, Phys. Rev
Appl. 11, 064064 (2019). 6) M. Hori and Y. Ono, Appl. Phys. Lett. 118, 263504 (2021). TYHLERL, BFTHE, H820EFFIL
2 13a-N304-10 (2021).
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Device design scheme of amorphous chalcogenide semiconductor superlattice

EIBRIEATEORE, 1D, John, PURGIECH:, BFHE
B, SRR, SHFN

1. HEEM
AMETIE, HEEXRNBOXRBEREFLLTTEATZ 7 A LL & LHE LAY T
A FRTEALT 7 A PEEEP - TENE[,2]. ZONEERE S, 777 2 EEEOEREE
BT 52 & T, BREFERICISAMERAILD E LERf 0BRSS BET - L 205
T LTZ[3.4]. T Pl i3 RSB L 2 ~F o liEME I LV IBR EI S EEHE 0D,
BETHA Py v 7R TEROBELGSOEICLVRZASHERBELRL TV, radta K
RTENLT 7 AREEOF AL, TELZF ZCHETAHETEMIC L KR 2T 2 TOREHN
AETHHR, SLIlAFICLARAEFHENAESE CTHAAICEB W TIEROER T7 34 A&/ AR
At fs s 5.

2. AEAER

2. 1 AlLaF+4 FRTELII 7 AFERBEBICL BB FORK

BT OMWRIIY, BEMM L GBS RV, BEERAI Depirom
EEdES AR L, RSB0 EERAE RE LR — bO Ll - gl
HIET S 2 ETHEMESELND. BlinE ORECHEEEE ik

FTRL, BELRAK s F Pl laTTENLT 7 AT ol Mo o
HEfE S5 & 5 8 L[] g
HRToEER L L TELr ML EIE ETHELEEER 7 :;TI?fi;w

FOTOFSIMS A7 b A& 1I1TRT. AT bAOYEIEN LS
[ OREIL nmKiw Th D Z L Bbhd, £, TEALZ7 7 AEL
YBEXUME L AT BOBEEX v v TORBEZCITER SN g1 TOFSIMSH:E £S5 <
Teny FEETAER LA ey MTRT. B OREE T L[4]

2. 2 BEFOBELESNGMH

R EOBEIMEEEM <5720, DLTFSME TR ~7-. fohiffns, ZoMEMETIX
s TEIC L D73 Bl s -0.533 eVE L U Evs. +0.269 e VIZTERE S A Z L dibina =, Zh
OB ER YT FA@EY, ke
BENEX YV THETTHIET, X
FEEHMRIC L2 mEBRE R nlak &
AH2,5]. Ehiz, ZoENLHIL
Hh A RRTENLTZ 7 AEBT2ho
ik L SR ~T ot

DRFNTREL oo, 5k, FAHd R
RAORMICRAIHFFS NS (2 T 155 < (3 BRI O E 7 L]
3. BEX#M

1) 1. Saito et al., Appl. Phys. Lett. 98, 152102 (2011).

2) T. Masuzawa et al., Appl. Phys. Lett. 102, 073506 (2013).
3) 1. D. John et al., Appl. Phys. Lett. 116, 192104 (2020).

4) 1. D. John et al., Adv. Funct. Mater. 2019, 29, 1904758.
5) 1. D. John et al., Rev. Sci. Instr. In press.
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Study of relationship between DNA damage by radiation and
change of the characteristics of the DNA transistor
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Development of process technology for 3D power supply on chip
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Design of Superconducting Nanowire Photon Detector
for Fluorescence Time Correlation Spectroscopy System
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1) S. Doemer, A. Kuzmin, K. Graf, 1. Charaev, 8. Wuensch, and M. Siegel, Jowrnal of Physics Communications, vol. 2, no. 2,
p. 025016(2018).
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Analysis of Semiconductor Materials Gases with Terahertz Spectroscopy
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A study on the 2-step etching process for PtSi alloying with Hf
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Development of high-speed temperature control multi-gas plasma jet with feedback control
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7£«1ﬁmﬁAmﬁE HlEHT 5, ERICEELEEEAAWT, 77 XA-0REEZICTHBLI08TE
Tl A = Ll U722, BHSE Lzl 4 Ao T~ 7 ) AiRERMER O Z A7 O
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IS A ETERMAE L CWAEERERTHS, T ZTRMETHE, BEREREORE
ggm*ﬁamw‘Hw%ﬁ%ﬂﬁmm#ﬁLwI7A7§%¢ﬂﬁbtn%mmﬁﬂﬁ%m%MN:
R, BT T —0REREE THHALTEE, Y7 AEERICEATIENOT T X<
HRRAH AR —% =TT S, 77 XvAERBEGON RBREEZFEICMEL, e—F¥—%74—F
SNy ZHET A Z LT, BERMEOREREFREZENTE S0, REERICBEUE R O LR
HombEriAEhns, #ERELT, I0CORE ERIZLIHEZEL, REBEEOm RSN, 38
T, B LOIRERE I BIRIGERENE L RERBOMESICSWTRET S,
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&% ik

1) Y. Suenaga, T. Takamatsu, T. Aizawa, S. Moriya, Y. Matsumura, A. Iwasawa and A. Okino,
Applied Sciences, 11, 24, 11674 (2021).

2) HETERE HEAERREAET LRV ) =2, ITCHEIBCETREZHETE I REETZ
AvIEE R — ORI BRESY 5 2 2075 A~ ABRIZFE—, 2022418 18R

3) Y. Yanagawa, H. Kawano, T. Kobayashi, H. Miyahara, A. Okino, I. Mitsuhara, PloS OVE, 2,
12, e0171942 (2017).
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Hydrophilizing Silver Surface of Surface Plasmon Sensing Substrate by Atmospheric Pressure
Low Temperature Plasma Irradiation for Polymer Thinfilm Deposition
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E). # 7T AEEEETAOICE LEaBMET, vHREOXERWVGAIES, ERE O

, e HWERS. ZThbOFEMITBKMETHAD Z b, REEENT S FiEOBREIIIR S
TWa, ZHEEARECHRETA2 LB TED L, ez, SFEFRIF A FE2RAQTEHERI=
—ﬁﬁ%xt/:—[ETW&&?:&&Emﬂ%tmé.%:?.*W%Tu,f%x?ﬁﬁLio
EmOBKE~OSHE L, AV 2— EIZ X SZPMMA(Polymethyl methacrylate polymer) #5002k
ZPREE L=,
2. BARARE

FERTIE, FEX 54 nm OFHIEZE D~ HF ZAORMIBELEFRSETER (1 Sy F T8 #ER
Liz. Zokkic, El @ Ok 5@k 10 Z@FL, KFREMEFHEEBELEZEZS, Hl(b)
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Formation of various reactive species in water by irradiation of cold atmospheric plasma

AATERIK:  RIRR, ASREET LA
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1. AREM

KREER T 7 XA~ ZEFTHPRESHE~NCHLTHI S L) KEREOHRLIH Y, fix
DAH=ZXABEEBERTVER, FMIC>VWTREFEFEFRAL AL E N, REERE~) v A7
FAZICBWT, K~ORHIZ LY BRx RIEEEEESAR L THWT, ZhiEMRBECL-TR:
B EEREAHLMILAEY, 22T, 77 A9V sy bOK~DBIHZ L > THE L S~ R
o o2 OMNEHOREBETHLMTL L2 AL TS,
2. HRME
2. 1 AYSLARAFREOESE

BRI 7 7 X342 (PN-110TPG-TPN20, NUZ m—s3L) &\, fifHe M 2 & H T
FAwTVxy b (FF7A=) 2RESEL, KiF7X-2BRE LERKFOKPIZEITS, 1) BEEHE
oAk, 2) BEEK#E (H0:) DAL, BLU3) VKRY—LAOREBMEIZSWT, He/ 2D
Wi A3 L, 4 LBLUS Uimindk & 2 T~ BLEMEROERIT, 7Y v FEIHEROFe2 6
Fe?* ~OFEEELIZH 5 304 nm OB EE(L THRA~Tz, HO:D4ERKIX, 7=/ —N, TI /)T FE
Vo, BLUASATF L —Enbh b R2ARETCER LA, VAR Y—LRIFHERA 7y FULal
> % H\ v TLarge Unilamellar Vesicles & L TIER L, IREBEE(LIZFA vy — L8 (TBA) k%
HOWTIEE ML TA UZTBA KISEY (TBARS) 2E& LTz, FOME, FMEHS Limind & X3,
W OBEESH3 L/minds XU Limin® & le~TEA /N E Do 283, 3 L/imin& 4 Limin TIE#ER L0
ol BONERmRELY, ~V v AFAOFEE L THS Lmini @Y ThHha L IE L=,
2. 2 BRFNORE

LRt L R EREE A, HiEHe VR IZVP RO AR HAT%E TRASETRAEZELTFTX
v EKICHE Uiz L ZokPloisd 2 E5MAERYEER L TO N AFMOREL# -, AEL. E
£1) ~3) IMAT, 4) E FeFAFTha («OH) £H, 5) A—r"—FF L FT =45
# A (07) Rk, BLU6) M 4 (NO) Ak E Lz, OHB LU0 EklE, AV T v
Z#l035,5-dimethyl-1-pyrroline Noxide (DMPO) AKEEiEIZ 7 F X~ #WH L= & & ODMPOT # &
FEESRTEEL, NOSTEANLZ =T I REF7FAF LTIVt B0ETERL
f=o TORE. 1) ~3) IZ2VTH, 1 %ETORRMTERBDIIEL L, TOBMKTILE V) 2
fAERBE SR, 4) —6) IZ2oVTHE, OO KIC X - TN RIZEFMA L7,
2. 3 FSATHRADHEE

2 IFH AT T X3 E (PPEFAFEUE) 2T, FF A0 7T X<-MEHZ L AH0:E K %
gL, AL LTIE, Ar, CO2, 02, N2, ZEX, BLUHeZ AV e, BHEMHE LTI, EEImm
OFREAESRIZANT-200 uLOAKIZH LT, A A E3 L/min, FHFEEE7.5 mm, FEER120sTHRE L
foo EOfEHR, ArbHell BT DENRBARE S, KT, Nl LHEMBHERKE 2T, —F, O,
CO:, BLUERTIHERREN PR o7, ZOREIL, LATEE L7«OHs X UsHO LR Ok 52 &
#ia—E]L T,
3. 8EXR
1) K. Anzai, T. Aoki, 8. Koshimizu, R. Takaya, K. Tsuchida, T. Takajo, J. Clin. Biochem. Nutr. 64 (3), 187-193 (2019).
2) T. Takamatsu, K. Uchara, Y. Sasaki, H. Miyahara, Y. Matsumura, A. Iwasawa, N. Ito, T. Azuma, M. Kohno, A. Okino, RSC

Adv. 4, 39901-39905 (2014).
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Study on the Bactericidal Effect of Reactive Species Generated by Plasma
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A=EHATE, 77 A=POigEfie, 77 A~ LAFOER E ORI X 0 AR X 5 EHERE 0
HARIIHFSLTWD, Bald, xR VAR TEENC T Z A EERTEHEEEZMB L, Z0
EREFRAOTHTRAEEREZIT TR, —EBERELEROIFA-TRVWEBREDREZFE-ZL
B BT F£2, ~U TAIT%OMEREFRE 75 AT, VRARESE D L&
WEEREBMETAHZ EBboT?, BRE LT, 77 APOHNAHVEEICL-T, £HENSE
HREOFEESLEBELL THAEHLEEZ LR TWDS, 77 AR RABEMEIED DI
X, HisZ bzl L= A7 7 A<wwEk L, VARELBEUICHETZLERLS,

FIT, e ABERCT, kAT T Ao AREEZE#ETE 5= T H 2 EEHI#E
FAwIEEAREE L, ZOMNETIE, T, ER, BE _B{ERFEFNENROT T A EEE
BIcAERTE, HRAREZ30~00COFHETHEICHETE 5, AFETHE, HPREDRICBLITT
7T AREOEEEA LN T A, EROMETEWVEEORA TR L BLRELERT T
A2V T, HAREEI~CORM TELES TREDREE BRI L=, £, &0 AREOIEHR
FRE L, iRPEEE E ORISR L R L2,

2. HEBE
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ERS XY EEEAEREAREAICER L TERLE, 7 X<
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RIFA=THE, HARED ERICE > THRPBREDRG A LT 52 EBHLhE -1, T, 77
A= LR FIZ0C O “RRILRF A ADH 2 A LEE, AFmEEuI10° CFUmMLTHoTo/ow,
R EFC L DRPREHRD LI T 7 A2 X 0 AR LEHEROMNRFE L e ZEaoh b,
ERT T AV THE, WCHT T A E0BRN LTHAEFHEBIINI0 CFUMLE, HERBREDHE
RS2 oT,
RERTIZ, 77 A=TERShIEERE L HPREDR L OBRICOWTLEIET S,
3. SEXH
1) T. Takamatsu ef af., “Microbial inactivation in the liquid phase induced by multi-gas plasma jet”, PLoS One, 10, 7, 0132381,
2015.
2) H. Kawano ef al., “Influence of gas temperature in atmospheric non-equilibrium plasma on bactericidal effect”, Biocontrol

Sei., 23, 4, pp. 167-175, 2018.
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Development of large flow air purification devices based on dielectric barrier discharge plasma
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1. AEEM
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WA,
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3. EEXH

1) https:/fwww jstage.jst.go jp/article/jjsmewm/22/5/22 5 314/ _pdf
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[1] Yuji Ohkubo, ef al., Drastic Improvement in Adhesion Property of Polytetrafluoroethylene
(PTFE) via Heat-Assisted Plasma Treatment Using a Heater, Scientific Reports, 7, 9476
(2017).
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Improvement of bond strength between resin cement and zirconia by surface treatment with low-
temperature atmospheric pressure multi-gas plasma

ALK K e o -t 22+
m{sH, WESH, BEEK, WWRE, PR, e A
BT ERY AKPE BT 7EiT
PalFi e, AKHGEE, PhEFRE

1. EEH
Vo =T & E LCADICAMESTIZ X W INT &= E#ifRisE®iL, SEEREEICB O TEL
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3. BEXM

1} Yoda N et al. Resin Cement-Zirconia Bond Strengthening by Exposure to Low-Temperature Atmospheric Pressure Multi-

Gras Plasma. Materials 2022, 15, 631.
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COOH Functionalized Zinc Phthalocvanine for Photodvnamic Therapv

T. Potlog', A. Popusoi', G. Dragalina’, I. Lungu', S. Robu', H. Mimura’
'Physics Department and Engineering, Moldova State University, Chisinau, MD-2009, Moldova
*Research Institute of Electronics, Shizuoka University, Hamamatsu, 432-8011, Japan

1. Introduction
The use of zine (II) phthalocyanine (ZnPc) as a photosensitizer is very attractive owing to its long-wavelength
absorption, high singlet oxygen generation, and suitable toxicology and biocompatibility profiles [1]. Peripheral
substitution of ZnPc¢ can be used for tuning the optical and redox properties or can be used as an anchor or bridging
groups for the formation of controlled supramolecular assemblies for high-tech applications, especially for
photodynamic therapy. In this presentation substituted ZnPc with four COOH group conjugated to chitosan (Ch) is
analyzed and discussed.
2. Experimental details
2. 1 Synthesis

The tetra-carboxy-zinc phthalocyanine was synthesized by the direct condensation of trimellitic acid anhydride, urea
and zinc chloride using chemical procedure described in [2]. As the catalyst a minimum amount of DBU was used. In
order to covert the -CONH, groups in -COOH, the hydrolysis procedure was successfully applied. Then the tetra-
carboxy-zinc phthalocyanine was conjugated with chitosan in DMSO/H,0 solvent used for drug administration.
2. 2 Characterization

The conversion from amide to carboxylic acid groups was confirmed by infrared spectra (FTIR) recorded on
a Bruker FT-IR spectrometer with a universal ATR sampling accessory and on Bruker 400 MHz NMR spectrometer at
23°C. Electron spectra were measured on a UV-Vis Lambda 35 Perkin Elmer spectrophotometer in different solvents.
3 Results and Discussion

FT-IR spectra of the chitosan and ZnPc(COOH),Ch system are shown in Figure | (a).
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Figure | FTIR spectra of chitosan and ZnPe{COOH),Ch system (a) and e]ecl;:-“rrn';c absorption spectra (b).

The FTIR spectrum of chitosan indicates vibrational modes at 3340 cm’ (OH/NH), 2871 cm’ (C—H), 1644 cm™
(CC), 1568 em™ (NH,), 1373 em™ (C —N) and 1023 em™ (CO), and ZnPc (COOH),(Ch) indicates bands at 3251 cm™
(OH/NH), 2917 em™ (C-H), 1639 em™ (CC), 1550 em™' (O = C-NH), 1370 em™ (CN) and 1022 em™' (CO). The changes
observed in the FTIR bands and RMN analysis confirm the binding of chitosan to ZnPc (COOH)y. The electronic
absorption was measured in DMSO/H;0 and 1-methyl-2-pyrrolidone/H;O (Figure 1(b)). The ZnPc(COOH),Ch system

represents a versatile platform for the development of new materials with a wide range of applications in modern

Wavenumber, cm™!

medicine.

References

1) Atilla D, Saydan N.et.al. ] Photochem Photobiol Chem. 186:298-307 (2007).
2) Wiederkehr N.A. J. Brazilian. Chem. Soc. V.7, N.1, 7-13 (1996).
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Development of microdevice for cell-based drug repositioning
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Relationship among nitrogen deficiency, cell growth and photosynthetic production in
cyanobacteria
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